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*M Angiotensin II raceptor blocking Imidatolet. 

Substituted imioaioie* »uen as 
CI 

C 4 Hj^N'^' OH CO,H 



cm \y \ y 

< 



a are useful as angiotensin II blockers. These compounds 

2^ have activity m treating hypertension and congestive heart 

„ lailure 

CO 
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IXILT BP-OOa-A 
ANGIOTENSIN II FECEPTOp BLOCK1N0 IMIDAZOLES 

feinted application 
This application if * continuation-in-part of 
U.S. Application Serial No. 184.920. fliad July 11. 
1966. 

f arKCROUNP ftf THg INVENTION 

field of th » Invention 

This invention ralatts to novel substituted 
imidazoles, and processes lor their preparation, 
pharmaceutical compositions containing then and 
pharmaceutical methods using them. 

The compounds of this invention inhibit the 
action of the hormone angiotensin 11 (All) and are 
useful therefore in alleviating angiotensin induced 
hypertension. The enzyme renin acts on a blood plasma 
a -globulin, angiotensinogen. to produce angiotensin 
1? which is then converted by angiotensin converting- 
enzyme to Ml. The latter substance is a powerful 
vasopressor agent which has been implicated as a 
causitive agent for producing high blood pressure in 
various mammalian species, such as the rat. dog. and 
man. The compounds of this invention inhibit the. 
action of All at its receptors on target cells and 
thus prevent the increase in blood pressure produced 
by this hormone-receptor interaction. By administering 
a compound of this invention to a species of mammal 
with hypertension due to All. the blood pressure is 
reduced. The compounds of this invention are also 
useful for the treatment of congestive heart failure. 

K. Matsumura. et al.. in U.S. Patent 4.207.324 
iesued June 10. 1980 discloses 1 . 2-d i subs t i tuted-«- 
haloimidazole-S-acetic acid derivatives of the formula: 
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Wherein R is hydrogen, nitro or amino; R it phenyl, 
furyl or thienyl optionally substituted by halogen, 
lower alkyl. lower alkoxy or dl-lower alkylamSno; R 3 
is hydrogen or lower alkyl and X i6 halogen: and their 
physiologically acceptable salt6. These compounds 
have diuretic and hypotensive actions. 

Furukawa. et al.. in U.S. Patent 4.355.040 issued 
October 19. 1982 discloses hypotensive imida2ole-5- 
acetic acid derivatives having the formula: 



Wherein R i6 lower alkyl. cycloalkyl. or phenyl 

12 3 
optionally substituted: X . X . and X are each 

hydrogen, halcgen. nitro. amino, lower alkyl. lower 

alkoxy. benryloxy. or hydroxy: Y is halogen and R 2 

is hydrogen or lower alkyl: and 6altE thereof. 

Furukava. et al.. in U.S. Patent 4.340.598. 

issued July 20. 1982. discloses hypotensive imidazole 

derivatives of the formula: 



Y 





CH 



8 8 0 1 5 6 
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V 

R X 



Wherein R 1 it lower alkyl or. phenyl C l alkyl 
optionally subitituted with halogen or nitro: R 2 is 
lower alkyl, cycloalkyl or phenyl optionally tubsti- 
tuted: one of !< 3 and R 4 it -(CH 2 > n COR 5 where R 5 it 

10 amino, lower alkoxyl or hydroxyl and n it o. 1. 2 and 
the other of R 3 and R 4 it hydrogen or halogen: pro- 
vided that R 1 is lower alkyl or phenethyl when R 3 it 
hydrogen, n-1 and R 5 is lower alkoxyl or hydroxyl; 
and 6alt6 thereof. 

15 Furukawa et al.. in European Patent Application 

103.647 discloses 4-chldro-2-phenyl imida2ole-5-acetic 
acid derivatives useful for treating edema and hyper- 
tension of the formula: 



3S 




CH 2 C0 2 H 



Where F represents lower alkyl and salts thereof. 

The metabolism and disposition of hypotensive 
agent 4-chloro-l- ( 4-methoxy- 3 -methyl benzyl ).- 2- phenyl 
imidazole-i>-acetic acid is disclosed by H. Torii in 
Takeda Kenkvu6hoho . 4.1 . No 3/4. 180-191 (1982). 

Frazee et al.. in European Patent Application 
12b.033-A discloses l- phenyl (alkyl )-2- (alkyl)- 
thioimidazole derivatives which are inhibitors of 
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dopa»ln*-P-hydrexylasa and ara useful at antihyper- 
tensives, diuretics and cardiotonic*. 

European Patent Application 144.228 filed 
Octobtr 16. 1964 by 8.8.L. Parhi disclotti a process 
5 foe the preparation of l-substituted-5-hydrexy»ethyl- 
2-mercaptoimidazoles. 

A number of references disclose l~benzyl- 
imidatolet such ai U.S. Pattnt 4.446.781 to Cross and 
Dickinson (issued Kay 15. 1984); U.S. Patent 4,226,878 

10 to IlzuXa et al. (issued October 7. I960): U.S. jPatent 
3.772.315 to Rcgcl et al. (iccued November 13. 1973): 
U.S. Patent 4.379.927 to Vorbrtlggen et al. (issued 
April 12, 1983): amongst others. 

Pals et al.. Circulati on Research. 2±. 673 

15 (1971) describe the introduction of a tarcosine 

residue in position 1 and alanine in position 8 of the 
endogenous vasoconstrictor hormone All to yield an 
(octa )peptide that blocks the effects of All on the 
blood pressure of pithed rats. Thi6 analog. [Sar*. 

20 Ala 8 ) All. initially, called ••P-113" and subsequently 
-Sarala6in". wa6 found to be one of the mo6t potent 
competitive antagonists of the actions of All. 
although. lUe most of the so-called peptide-All- 
antagonists. it also possesses agoni6tic actions of 

25 it6 own. Saralasin has been demonstrated to lower 
arterial pressure in mammals and man when the 
(elevated) pre66ure i6 dependent on circulating All 
(PaU et al.. circulation Research . 29. 673 (1971): 
Streeten and Anderson. Handbook of. Hypertension. 
30 Vol. 5. Clinical Pharmacology of Antihypertensive 
Drugs. A. E. Doyle (Editor). Elsevier Science 
Publishers B.V.. p. 246 (1984)). However, due to its 
agonistic character, saralasin generally elicits 
pressor effects when : he pressure is not sustained by 
35 All. Being a peptide, the pharmacological effects to 
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,* r# l,.ln are relatively short- lasting and art only 
•anifest after parenteral administration, oral doses 
being ineffective. Although the therapeutic vsts of 
peptide All-blockere. like saralesln. are severely 

5 limited due to their oral inef f ect iveness and short 
duration of action, their major utility is as a 
pharmaceutical standard. 

TO date there are no known non-peptide 
antagonists of All vhich »re useful orally or which 

10 bind in vitro in the IC 50 ranges we observe. 

pymmarv O f The Invention 
According to the present invention there are 
provided novel compounds of formula (I) which have 
« angiotensin 1 I-antagonizing properties and are useful 
as antihypertensives. 
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(1 ) 



wherein 



O 



1 is'.-«-co 2 H: -«-co 2 . 9 : -o-s-oh: -so 3 h. 



OH 
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»*!• H; CJ; ir; U ft »» 2 l ***yl of 1 to 4 carbon 

ato»»: acyloxy of 1 to 4 carbon atoat; alkoxy of 2 to 4 



carbon atoms: COjH: COjR 



NHSOjCHj: NHSOjCfj: 



CONHOR 



12 



60 2 NH 2 



aryl: ot furyl; 



ft 



10 



15 



20 



2S 



R' 



30 



ii H: Cl. Bt. I or r: alkyl of 1 to 4 carbon 
atoms or alkoxy ©f 1 to 4 carbon atoms: 



3S 



is cn. no 2 or COjR 1 ) 1 : 
is II, alkyl of 1 to 6 carbon atoms, cycloalhyl ef 
3 to 6 carbon atoms alkenyl or 
alKynyl of 2 to 4 carbon atOmE: 
is alkyl of 2 to 10 carbon atom6. alkenyl or 
alkynyl of 3 to 10 carbon atoms or the same groups 
substituted with F or COjR 1 *: cyclealkyl of 3 
to 8 carbon atoms, cycloalkylalkyl . of 4 to. 10 
carbon atoms: cycloalkylalkenyl or 
cycloalkyl-lkynyl of 5 to 10 carbon atoms: 

« CH 2 1 s Z(CH 2 ) m R ' 



optionally substituted 



with F or C0 2 R 



14 : benzyl or benzyl substituted 
on the phenyl ring with 1 or 2 halogens, alkoxy of 
1 to 4 carbon atoms, alkyl of 1 to 4 carbon atoms 
or nitro: 

R 7 is H. F. Cl. Br. 1. N0 2 . CF 3 or CN: 
R B is H. CN. alkyl of 1 to 10 carbon atoms, alkenyl 
of 3 to 10 carbon atoms, or the same groups 
substituted with F: phenylalkenyl wherein the 
aMphatic portion is 2 to 6 carbon atoms: 
.(CH 2 ) |n -imidazol-l-yl : - (CH 2 1 — 1 . 2 . 3- 
triazolyl optionally substituted with one or two 
groups selected from C0 2 CH 3 or alkyl of 1 to « 
carbon atoms: 

O 



(CH,) -tetrazolyl: 

7. m 



(CH 2 > n OR 



11 



(CH 2 ) n OCR 



14 ; -(CH 2 ) n SR 1S 



860 
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,14 © O 

.CH.CH(CH 2 > f CHOR X5 : -CH-CH(CH 2 ) g Ci X *J -C* ll X 



O 

-CH.CH(CH 2 ) g OCR n : 

O Y 

<ch,) -ch-cor 16 : -(CH 2 ) n CR 16 ; -(CH 2 ) n OCNHR 10 : 

• • • 



CH 3 



Y 



O 



-(CH 2 ) n NR n COR 10 ; -(CH 2 ) n NR ll CNHR 10 : -(CH^NR^C^R 10 
Y 

-<CH.) n NR n CR 10 : -CCH^f^ch^ono^-ch^: 



16 O 



"(CH,), 



R 24 O 
20 « . »21 

R ? is -CH-OCR" 



Co 



F 10 is alKyl of 1 to 6 carbon atoms or perfluoro- 

alkyl of 1 to 6 carbon atoms. l-a<Jamantyl . 1-naphthyl . 
1- (1-naphthyl )ethyl . or ( CH 2 } p C 6 H 5 : 
2b R 11 is H . aUyl ol 1 to 6 carbon atoms, cyclo- 
alkyl of 3 to 6 carbon atoms, phenyl or 
benzyl : 

R 12 is H. methyl or benzyl: 

r 13 is -co 2 h: -co 2 r 9 : -ch 2 co 2 h. -ch 2 co 2 r 9 : 

30 O O O 



-O-S-OH; -O-P-OH: -S0 3 H: -NHP-OH 

OH OH 0H 

-P0 3 H: -C(CF- 3 ) 2 OH; -NH50 2 CH 3 : -NHSO^: -NHCOCFj : 



3* 
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„ OH O J'\ 

• COKH0R w J -S0 2 KH 2 ; .p__OH ; ^ 

* 27 OH £11 



10 



15 



20 



30 



-CH, 



J -CONH'V" ' -COKHNHSOjCF,; 



R 14 is H. alkyl or perf luoroalkyl of 1 to 8 
carbon atoms, cycloalkyl of 3 to 6 carbon 
atoms, phenyl or ben2yl: 
R 1S is H. alkyl of 1 to 6 carbon atons. cyclo- 
alkyl of 3 to 6 carbon atoni6. phenyl, benzyl . 
acyl of 1 to 4 carbon atoms, phenacyl: 
h 16 is H. iHyl of 1 to 6 carbon atoms, cyclo- 
alkyl of 3 to 6 carbon atoms. t CH 2^p^6 H s # 
OR 17 , or NR 18 R 19 : 
R 17 is H. alkyl of 1 to 6 carbon atoms, cyclo- 
alkyl of 3 to 6 carbon atoms, phenyl or benzyl 
R 18 and R 19 independently are H. alkyl of 1 to 4 
25 carbon atoms, phenyl, benzyl, a-methylbenzyl . 

or taken together form a ring of the formula 

/- {C \ H A 



0 is NR 20 . O or CH 2 : 

R 20 is H. alkyl of l-« carbon atoms, or phenyl: 
R 21 is alkyl of 1 to 6 carbon atoms. -NR R . 

or -CHCH 2 C0 2 CH 3 : 



35 NH 2 - 
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R 22 and *" Independently ac« H. alkyl ©I I to 6 
carbon ato»s. btnxyl. or act taken togathtr 
as (CH 2 ) U vhtra « i« »-•: 

F 24 it H. CH, ex -C 6 H 5 : 

is NR 27 B 28 . OR 28 . NHCONH 2 . NHCSNHj # 



10 R 26 is hydrogen. lUyl with from 1 to 6 carbon 
atoms, beniyl. or allyl: 
r 27 and R 28 are independently hydrogen, alkyl 
with iron 1 to 5 carbon atons. or phenyl:. 
R 29 and R 30 are independently alkyl of 1-4 
15 carbon atoms or taken together are -(CH 2 > q r: 

r 31 is H. alkyl of 1 to 4 carbon atons. -CH 2 CH-CH 2 

or -CH 2 C fc H 4 R 32 : 
R 32 is H. N0 2 . NH 2 . OH or OCHjj 

X is a carbon-carbon single bond. -CO-. -0-. -S-. 




ec 




20 




17 



PR 



30 



OR 



OCOR 



NR 



V 



-CH- 



-CH- 



-C- 



or 



30 V is O or S: 



2 is O. NR 11 . 
v, is 1 to i>: 
n is 1 to 10: 
p is 0 to 3: 



or S: 
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t is 0 to 2; 
• it o to 5: 
t is o or l: 



and pharmaceutical^ acceptable salts of these 

compounds: 

provided that: 

(1) the F 1 group is not in the ortho position: 

(2) when R 1 is S ' X U a 8ln9le b ° na * 

and F 13 is C0 2 h. or Am • ln * n R wu6t 

B 

be in the ortho or meta position: or when F 1 
and X are as above and R 13 is NHSOjCFj or 
NHS0 2 CH 3 . R 13 must be ortho: 





(3) when F 1 is x/O) • * is other than 



3 



a single bond, then F 13 smst be ortho except 
when X - NR 23 CO and F 13 is NHSOjCPj or 
NHS0 2 CH 3 . then R 13 must be ortho or meta: 

( «) when F V is «-C0 2 H or a salt thereof. F cannot 
be s-alXyl : 

(«,) when F 1 is «-C0 2 H or a salt thereof. 

the substituent on the «. -posit ion of the 
imidaiole cannot be CH 2 OH. CH 2 OCOCH 3 . or 

' cw: 8801S687 
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CF 3 S0 2 HN 

(?) when R 1 is -CONh£). *ni R* is n-hcxyl then 
R 7 and R 8 *re not both hydrogen: 
CF 3 S0 2 HN 

(8) when R 1 i6 -NHCO-^). R 6 *ot aethoxy- 
benzyl : 

(9) the R 6 group is not -CHCH 2 CH 2 CH 3 or CHjOH. 

? 

Preferred for their antihypertensive activity are 
novel compound6 having the formula: 



« 7 



R 

I 



CH 2 (II) 



9 
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.1) 



R 1 it -co 2 M; -NHS0 2 cr 3 : 1 



X B 13 

R 6 is alkyl of 3 to 10 carbon atone, alfcenyl of 
3 to 10 carbon atoms. alkynyl of 3 to 10 carbon 
atom6. cycloalkyl of 3 to 8 carbon atoms, benzyl 
substituted rn the phenyl ring with up to two 
groups selected from alkoxy of 1 to 4 carbon atomE. 
halogen, alkyl of 1 to 4 carbon atoms, and nitro: 

R 8 is phenylal kenyl wherein the aliphatic portion 

is 2 to 4 carbon atom6. -(CHj^-imidazol-l-yl . 

-(CH„) -i.2.3-tria2olyl optionally substi- 
2 m 

tuted with one or two groups selected from 
C0 2 CH 3 or alkyl of 1 to 4 carbon atoms. 

O 

(CH 2 ) ni -tetra2olyl. -(CH^OR 11 : -(CH^OCR 14 : 

r" 

-ch.ch(ch 2 ) 6 cr 16 . -ch-ch(ch 2 ) b chor 15 : 

O O 
-^CH 2 ) n CR 16 ; -(CH 2 ) n NHCOR 10 : -(CH 2 ) fi NHS0 2 R 1 °: 

o 

•' 16 

-(CH,)F: -cr ; 
R 13 is -C0 2 H. -C0 2 R 9 . NHS0 2 CF 3 : and n : 



K 



88015687 
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X Jb carbon-carbon »ingle bond. -CO-. -CON- . 

-CH,CH,-. -NCO-. -OCH -. -CH 0-. -SCHj-. 
2 2 £23 

-CH 2 S-. -NHCHj- . -CHjNH- or -CH-CH-; end 

pharmaceutical^ acceptable salts of these 
compounds. 

More preferred are compounds of the preferred 
scope where: 

p2 j B H ^ aiKyl of 1 to 4 carbon atom6. halogen, or 

alfcoxy of 1 to « carbon atoms: 
R 6 is alKyl. alKenyl or alXynyl of 3 to 7 carbon atoms 
R 7 is H. CI. Br. or CF,: 



O r" 
r 8 is -ich^.or": -cch^ocr 1 *: -ch-ch-chor 15 : 
o o 

•• i & "10 
- (CH_ ) CR : -CH NHCOR : 

2 In * 

N~N 

-(CH^nhso./ 0 : _ ch J^* : or -cor": 

2 H 

R 10 is CF 3 . alkyl of 1 to 6 carbon atoms or 

phenyl : 

R n is H. or alKyl of 1 to « carbon atoms: 



r 13 is co 2 h: co 2 ch 2 ococ(CH 3 ) 3 : nhso 2 cf 3 
H 

r 8 67 88015687 



SB H* w* Wlnjlvi * 

15 it H. «lkyl of 1 to 4 carbon ate»i. or 
•cyl of 1 to 4 carbon ato»«: ^ 

16 So II, olfcyl of 1 to l carbon eto*.s: OB ; or 

/ — V 
n is 1 to 5: 

X . single bond. -0-; -co-: -NHCO-: or -och 2 -: anfl 
pharmaceutical^ acceptable salts. 

Specifically preferred for their antihypertensive 
activity are: 

. 2-B«tyl-4-cMoro-l-l(2»-ClH-totr«iol-S-yl)biphen- 

y i.<-yl)inethyl]-S-(hy<3roxymethyl)iii>ida20le. 
. 2-Butyl-«-chloro-lHt(2'-carboxybiphenyl-4-yl)- 

nethyl]-5-(hydroxymethyl)iniidaiole. 
. 2 .Butyl-4-ehloro-l-ll2'-carboxybiphenyl-4-yl)- 

methyn-5-t(n.ethoxycarbonyl)aTninojnethynimidazole. 

. 2-Butyl-4-chloro-l-t(2'-carboxybiphenyl-4-yl)- 

.nethyn-S-KpropoxicarbonyDaTninomethyniinidatele. 

. 2 .Butyl-4.-chloro-l-ll2'-c«rboxybiphenyl-4-yl) 

methyl ]imida 2 ole-S-carboxaldehyde 
. 2-Butyl-l-lC2 1 -carboxybiphenyl-4-yl)n>ethyl)- 

imidazole-S-carboxaldehyde 
. 2 -(lE-Butenyl>-«-chloro-l-l(2'-carboxybiphenyl-«- 

yl)B.ethyl]-S-(hydroxyirethyl)imida2ole 
. 2 .ClE-Butenyl)-4-chloro.l-t(2'-carboxybiphenyl-4- 
y l)n>ethylli W idazole-5-carboxaldehyde ^ 

. 2-Propyl-4-chlorb-l-l2'-(lH-ttt«iol-5- 

ynb iphenyl-4.yl)«ethyl]-5-(hyaroxy«ethyl)i»idozole 

. 2 -Propyl-4-chloro-l-t2'..lXH-t«tr«ol-5- 

y))biphenyl-4-yl)Tnethyni»nidazole-S-carboxaldehyde 

. 2. B otyl-4-chlero-l-l2--(lH-tetrazol-S- 

yl)biphenyl-4-yl)»neihyni»nidazol.e-S-carboxaldehyde 

erH 88015687 
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t 2 (IE lutenyl) 4 ehlorc-X-U , -ClM-t»tr«t*l-»- 

yl)l,iphtnyl-«-yl)»«tbyll-*-fcy<roxyMthyX)i«ld«folt 

• 2.(iE-Bultnyl)-«-chloro-X-l2 , -(lH-tttr*ioX-S- 

yl)biphenyl-«-yl)i»>»tnyni»i««olt.5-c«rbox#ldthy<J* 
and pharmaceutical^ acceptable salts thtrtof. 

Note that throughout the text when an alky? 
substituent is mentioned, the normal alkyl structure 
is meant (i.e.. butyl is a-butyl) unless otherwise 

specified. | 

Also within the scope of this Jnvention are 
pharmaceutical, compositions comprising a suitable 
pharmaceutical carrier and a compound of Formula (1). 
and methods of using the compounds of Formula (1) to 
treat hypertension and congestive heart failure. The 
compounds of this invention can also be used las 
diagnostic agents to test the renin angiotensin system 

It should be noted in the foregoing structural 
formula, when a radical can be a substituent in more 
than one previously defined radical, that first 
radical can be selected independently in each pre- 
viously defined radical. For example. R , R . and R 
can each be CONHOP 12 . R 12 need not be the same 
substituent in each of R 1 . R 2 and R 3 but can be 
Selected independently for each of them. 

Synthesis 

The novel compounds of Formula (I) may be 
prepared using the reactions and technigues described 
in this section. The reactions are performed in a 
solvent appropriate to the reagents and materials 
employed and suitable for the transformation being 
effected. It is understood by those skilled in the 
art of organic tynthesis that the functionality 
present on the imidazole and other portions of the 

88015687 
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molecule suet be consistent with the chemical 
transformations proposed. This will frequently 
necessitate Judgment as to the order of synthetic 
steps, protecting group* required, deprotection 

5 conditions, end activation of a benrylic position to 
enable attachment to nitrogen on the imidazole 
nucleus. Throughout the following section, not ell 
compounds of formula (I) falling into a given class 
may necessarily be prepared by all methods described 

lp for that class. Substituents on the starting 
materials may be incompatible with some of the 
reaction conditions required in some of the methods 
described. Such restrictions to the substituents 
which are compatible with the reaction conditions 

15 will be readily apparent to one skilled in the art 
and alternative methods described must then be used. 



20 



2S 



30 
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Generally, compound* of for«ula <2> can be 
prtpartd by direct alkylation onto imidazole (1) 
pttpartd a. described In U.S. 4.3SS.040 and references 
cittd therein, with an appropr iattly prottcttd benzyl 
halide. tosylate or mesylate <Z> in the presence of 
base, as shown in path a). Preferably, the metallic 
imidazolide salt i. prepared by reacting imidazole (1> 
with a proton acceptor auch as KH where M is lithium, 
sodium or potassium in a solvent such as 
dimethylformamide (DKF) or by reacting it with a metal 
alkoxide of formula MOR where F is methyl, -thyl. " 
t-butyl or the like in an alcohol solvent such as 
ethanol or t-butanol. or a dipolar aprotic solvent 
such as dimethylformamide. The imidazole salt is 
dissolved in an inert aprotic solvent such as DKF. and 
treated with an appropriate alkylating agent (2.) • 
Alternatively, imidazole (I) can be alkylated with a 
benzyl halide (1. where X-Br. CI) in the presence of a 
base such as sodium carbonate, potassium carbonate, 
triethylamine or pyridine. The reaction is run in an 
inert solvent such as DKF or DMSO at 20-C to the 
reflux temperature of the solvent for 1-10 hours. 

For example, the 4-nitrobenzyl intermediate (3a. 

wherein F 1 - 4-NO,. ** - ** ' «> » av be <»" ined 
by direct alkylation onto imidazole (1) with a 
4-nitrobenzyl halide. tosylate or mesylate in the 

presence of base. 

If F 7 and R 8 are different, mixtures of two 
reUioisomer alkylation products (3b. and 2£) are 
obtained in which R 7 and F are interchanged. 
When R 8 is CHO the alkylation is such that the 
benzyl group becomes attached to the adjacent nitrogen 
preferentially. These isomers possess distinct 
physical and biological properties and can usually b* 
separated and isolated by conventional separation 
techniques such as chromatography and/or 
crystal 1 ization. 

88015687 
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6 . n-Bu. R - CI 



F 8 • CHjCOjMe. 



O 

R 1 . 



5 CF.SO- 

R 2 . R 3 - H 







li: R 6 - 


n-Bu. 


R 7 - 


« I 


R - 


Ch 2 OH 


R 1 - 


CO,H 






R 2 - 


R 3 - H 



In all series examined, the more rapidly eluted 
isoner of a giver, pair has greater biological potency 
0 than the less rapidly eluted isomer. The absolute 

structure of the compounds 3d and 3_e has been confirmed 
by X-ray crystallographic analysis to establish the 
relationship between structure, physical properties 
and biological activity. Sulfonamide 3d is the more 
rapidly eluted isomer in its series, acid 3e is the 
less rapidly eluted isomer in its series. 

Alternatively, any properly f unctionalized 
benzylamine derivative («> nay be converted to imine 
(6) by treatment with an acylamino Ketone (S) in the 
J0 presence of an inert solvent such as benzene, toluene, 
or the lifce. and a catalytic amount of p-toluene- 
sulfonic acid or molecular sieves. N. Engel. and 
w st eglich. ' Chem -- 1916. (197B). or in 

the presence of. a.umina. F . Texier-Boulet . SyntheBis . 
3* 67? (198b). The resulting imine (6) can be cyclized 
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to tht N-benxyl imidazole (» with phosphorus ptnta- 
chloride (PC1 S ). vh°»P h0CUB oxychlotlde (POClj) or 
triphenylphosphlne (PPhj) In dichloroethane in the 
presence of a bait such as tr lethylamine. N. Engel and 
5 H. Steglich. LleMos Ann. Chew.. 1916. (1978). 

Acylamino ketone (5.) it readily obtainable Iron 
amino acids via the Dakin-West reaction. H.D. Dakin. 
r. west. J- Biol. Chew. . 78. 95 and 745 (1928). and 
various nodif ications thereof. W. Steglich. C. HBfle. 
10 Anoev. Chen. Int. Ed . Enol.. £. 981 (1969): C. Httfle. 
W. steglich. H. VorbrUggen. Anoev. Chera. Int. Ed. 
End ; . 12. 569 (1978): W. Steglich. C. Hbfle. per, . 
102. 883 (1969). or by selective reduction of acyl 
cyanides. A. Pfaltr. S. Anwar. Tet. Lett. 2977 (1984). 
15 or from o-halo. a-tosyl or o-mesyl ketones via the 

appropriate substitution reactions that one skilled in 
the art will readily recognize. 

The functionalized benzylarcines (±) may be made 
from the corresponding benzyl halide. tosylate or 
20 mesylate (2) via displacement with a nitrogen nucleo- 
phile. a procedure familiar to one skilled in the 
art. This displacement may be achieved using azide 
ion. ammonia, or phthaliroide anion, etc.. in a neutral 
solvent such as dimethylf ormamide. dimethylsulf oxide 
25 etc.. or under phase transfer conditions. The benzyl 
halide (2) may be made by a variety of benzylic halo- 
genation methods familiar to one skilled in the art. 
for example benzylic bromination of toluene derivatives 
with N-broroosuccinimide in an inert solvent such as 
30 carbon tetrachloride in the presence of a radical 

initiator such as benzoyl peroxide at temperatures up 
to reflux conditions. 

A wide variety of toluene derivatives may be made 
from simple electropnilic substitution reactions on an 
3S aron.aiic ring. This includes nitration, sulfonation. 

874 88015687 



22 



mm? 





110 



15 



|gBest Available Copy ph „ ph „ ylliUBt frif dcl C:af« alkylate. T'^- 

Crafts acylatlon. haiogenatlon. •rvd oth«f iUil*t 
tactions known to on. skilled in the lit. 0. A. Olah. 
•FriedeLCrefts and Related Reactions." Vol. 1^*, 
lntersciencs. New York. (1965). 

Another way to synthesize functlonallitd benzyl 
halldes is via chloromethylation of the corresponding 
aromatic precursor. Thus, the appropriately substi- 
tuted benzene ring may be chloromethylated with 
formaldehyde and hydrochloric acid (HC1) lor example 
with or without an inert solvent' such as chloroform, 
carbon tetrachloride, light petroleum ether or acetic 
acid. A Lewis acid such as zinc chloride (ZnCl 2 > or 
a mineral acid such as phosphoric acid may also be 
added as a catalyst or condensing agent. R. C. Fuson. 
C. H. McKeever. «"] factions, 1. " M942). 

Alternatively. N-benzylimidazoles (3) can^also 
be prepared as shown in path b) by forming an R sub- 
stituted amidine (7) fro., an appropriately substituted 
benzylamine («) which is in turn reacted with an 
a-haloketone. a-hydroxyketone (£). a-haloaldehyde. 
or a-hydroxyaldehyde. F. Kunckell. Ber,. 11. M7 

(1901). 

As shown in path a), imidazole (D may be 
alkylated by a variety of benzyl derivatives. These 
include compounds with latent acid functionalities 
such as o. m. and p-cyanobenzylhal ides, mesylates or 
tosylates as shown in path c). Nitriles of formula 
(9) may be hydrolyzed to carbo.xylic acids of formula 
{ ' W by .treatment with strong acid or alkali. Prefer- 
aMy. treatment with a 1:1 (v/v) mixture of concen- 
trated aqueous hydro:hloric acid/glacial acetic acid 
at reflux temperatures tor 2-96 hours or by treatment 
with IN sodium hy'roxide in an alcohol solvent such as 
♦thanel or ethylene glycol for 2-96 hours at tempera- 



20 



25 



30 



35 



B 7 j 



88015687 



2% 



10 



IS 



20 



2b 



30 



3S 



turtt from 20-C to rtMox etn bt wttd. If another 
nitrilt group it prt.tnt It will alto b. hydrolyitd. 
Tht nitrilt functionality can alto be hydrolyx.d in 
two ttept by fir.t .tirring in sulfuric acid to for. 
tht amide followed by hydtoly.it with sodium hydroxide 
or a mineral acid to give tht carboxylic acid (1£> . 

The nitriltt (*) can be converted into the 
corr.spon.Sing tetrazole derivative < U > by a variety 
of methods using hydxazoic acid, for example, the 
nitrile can be heated with tedium atide ana ammonium 
chloride in DKF at temperatures between 30-C and 
reflux for 1-10 days. J. P. Hurwitt and A. 3 . Tomson. 
T i. oro. Chem, . 21. 3392 (1961). Preferably, the 
tetrazole is prepared by the 1.3-dipolar cycloaddition 
cf trialkyltin or triaryltin azides to the 
appropriately substituted' nitrile as described in 

detail by Scheme__li. 

The starting imidazole compounds tl) are readily 
available by any of a number of standard methods. For 
example. acylaminoXetone (i) can be cyclized with 
ammonia or equivalents thereof. D. Davidson, et al.. 
, t or 0 . Chem. . 2. 319 (1937) to the corresponding 
imidazole as shown in Scheme ).. The corresponding 
oxazole can also be converted to imidazole (I) by 
action of ammonia or amines in general. H. BrederecK. 
et al.. Bej^. ££. 1351 (19S5): •> • w - Cornforth and 
r. H. Cornforth. J ■ Chem Soc. 96. (1947). 

several alternative routes to imidazoles (1) are 
illustrated in Scheme 2. As shown in Scheme 2 equa- 
tion a), reaction of the appropriate R substituted 
imidate esters (U> * n tppr opr iately substituted 

o hydroxy- or a-haloKetone or aldeiiyde (B) in ammonia 
le ads to imidazoles of formula (1). P. Dxi-uon. and 
„. SchunacK. Archjv- Pharmaz,... 307. and 470 (1974 ) . 
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Thr wtartir.g iMia7clt coR.pMir.it (1) wherein 
» 7 and R 8 art both hydrogen can be prepared as 
•hown in aquation bj by rtaetion of the appropriate 
R*-tubtt ituted imidate attar (12) vilh 
a-sminoacetaldehyde dimethyl acttal (11). M. R. 
Crimmett. Adv. HHt focvclic Chen.. 12. 103 (1970).. 

As shown in equation c). imidazole (li: wherein 
r 7 . hydrogen and R 8 - CHjOH) can be prepared by 
treatment of the imidate ester (H) with 
1.3-dihydroxyacetone (1±) in ammonia by the procedure 
described in Archive d <?r Pharmazie. 307. 470 (1974). 
Halogenation of imidazole (li) or any imidazole 
vherein R 7 or R 8 is hydrogen is preferably accom- 
plished by reaction with one to two equivalents of 
N-halosuccinimide in a polar solvent such as dioxane 
or 2-methoxyethanol at a temperature of 40-100»C!for 
1-10 hours. Reaction of the halogenated imidazole 
(16) with a benzylhalide (2) in the manner described 
in Scheme, 1 affords the corresponding N-ben2ylimidazole 
(12); wherein R 7 is halogen and R 8 is CH 2 OH). This 
procedure is described in U.S. Patent 4.3SS.040. 
Alternatively, imidazole (12) can be prepared by the 
procedure described in U.S. Patent 4.207.324. 

Compounds of formula (12) can also be prepared 
by treatment of the starting imidazole compound (!) 
wherein R 7 and R B are both hydrogen, with the appro- 
priate benzyl halide followed by functional ization of 
R 7 and R 8 by treatment with formaldehyde as described 
in E. F. Godefroi. et al.. Recueil . 91. 1383 (1972) 
followed by halogenation as was described above. 

As shown in equation d) the imidazoles (1) can 
also be prepared by reaction of R 6 substituted 
amidines (li) with an o-hydroxy- or o-haloKetone 
or aldehyde ( B ) *s described by F. Kunckel. Rer . . 3_fl. 
637. .(1901). 

877 88015687 



10 



IS 



20 



As ehovn in elation •). preparation of the 
nitzoimidatolt. CI. R 7 or R* - KO,) U 
preferably • accomplished by heating the appropriate 
starting imidazole in • 3:1 of cone, .ulfuric 

.cid/conc. nitric .eld at 60-100-C for 1-6 hour.. 
Nitration of the imidazole (IS) can be achieved by 
first converting the hydroxymethyl imidazole to the 
corresponding chloromethyl imidazole (2J.) employing 
thionyl chloride or oxalyl chloride. Nitration, a. 
described above, followed by hydrolysis provides the 
nitroimidazoles [7±) • ' 

imidazoles (21) where R *nd R - CN can be^ 
prepared as shown in equation f) by reaction of R 
substituted ortho esters, ortho acids or aldehydes 
(followed by oxidation of the aldehyde) with diamino- 
rcaleonitrile (2J>) by the procedure described by R. H. 
Begland et al.. J Org- Ch.m.. li. 2341 (1974). Like- 
wise R 6 substituted imidate esters (U> «l*o react 
vith'diaminomalecnitrile to give «;* di cyanoimidazoles 
(21) The nitrile groups can be further elaborated 
into other functional groups by methods familiar to 
one skilled in the art. 
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A. .nown in fjhfPt Jt> •> 101 

azelc- (12) vher. * 7 - CI -nd ** - CH.OH. th. hydr ,v- 
m.thyl groups may b. ...Uy conv.rt.d to th. coco 
• pending h.lid.. me.yl.t. ot to.yl.t. by . v.ri.ty 
S of method, familiar to on. .klll.d in th. art. 
Preferably, the alcohol (U> *■ eonvtrttd to th. 
chloiide (21) with thionyl chloride in an in.rt 
solvent at temper. tur.s of 20-C to th. r.flux 
temperature of the .olv.nt. 
10 Chloride (21) «ay b. di.pl.c.d by a v.rl.ty of 

nucleophiles by nucleophilic displacement reaction 
procedures familiar to one .kill.d in the art. ror 
example, excess sodium cyanide in DMSO may be used to 
form cyanomethyl derivatives (21) at temperatures of 

IS 20»C to 100»C. 

Kitrile (ii) may be hydrolyzed to acetic acid 

derivative (22). by a variety of methods. These 

inethods include methods described previously for the 

hydrolysis of nitrlles of formula (9). Examples of 

desired acids and bases for this hydrolysis include 

mineral acids such as sulfuric acid, hydrochloric 

acid, and mixtures of either of the above with 30-SOX 

acetic acid (when solubility is a problem), and alkali 

„etal hydroxides such as sodium hydroxide or potassium 

2S hydroxide. The hydrolysis reaction proceeds under 

heating at temperatures ranging from SO-UO-C for 2-46 

hours, carboxylic .c;d (22) may be esterified by a 

variety of methods without affecting other parts of 

the molecule. Preferably. (22) i« "fluxed in a 

30 hydrochloric acid/methanol solution for 2-48 hours 

to give ester (2_B) . 

Ester (28) may be hydrolyzed to carboxylic acid 
( 27). for instance, after B l . * 2 and R have been 
eTIborated. Various method, acidic or basic, may be 
3S U6 ed. For example, compound (21) is stirred with O.SN 

~ 882 88015687 



20 



31 



potastiu* hydroxide in »ethanol. or If base soluble, 
il ie tiirrei in l.efi l-H » •« 

20»C to reflux temperatures. 

Hydroxymethyl derivative (H> *• •cyl.ttd to 
s give by * variety of procedures. At shown in 

path b) acylation can be achieved with lO equivalent, 
of an acyl halide or an anhydride in a solvent «uch as 
diethyl ether, tetr ahydrof uran. .ethylene chloride or 
the like in the presence of a base such as pyridine or 
10 triethylamine. Alternatively (12) *>e ecylet.d by 
reaction' with a carboxylic acid and dicyclohexylcarbo- 
diimide (DCC) in the presence of a catalytic amount of 
4- ( N.N-dimethylamino)pyridine (DKAP) via the procedure 
described by A. Hassner. 7 .t . Lett.. 46. 4475 (1978). 
15 Treatment of (12> with * solution of carboxylic acid 
anhydride in pyridine optionally with a catalytic 
amount of DKAP at temperatures of 20-100-C for 2-48 
hours is the preferred method. 

The ether (30) can be prepared from the alcohol 
20 (12 ) as shown in path c) by methods such as treatment 
of (12) in a solvent such as dimethylf ormamide or 
dimethylsulfoxide with potassium t-butoxide. sodium 
hydride, or the like followed by treatment with R L 
at 25-C for 1-20 hours, where L is a halogen, tosylate 

2s or mesylate. 

Alternatively, treatment of (12) with 1-5 
equivalents of thionyl chloride in chloroform for 2-6 
hours at 25-C followed by treatment of the intermediate 
(25) with 1-3 equivalents of HOP 11 , where M is sodium 
or potatsium. for 2-10 hours at 2S-C either in P. OH 
as solvent or in a polar solvent such as dimethyl form- 
amide or the like will also yield ether (30). 

The ether (30) can also be prepared for example 
by heatinq (12> 'or 3-15 hours at 60-160-C in R OH 
containing an inorganic acid such as a hydrochloric 
acid or sulfuric acid. 
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(21> preferably catalytic hydrogenolyfle (ovar an 
appropriate catalyst auch a* 10\ peli.dlum on oeiboi.) 
in methanol at 2VC tot l-» houn or by treatment with 
xlnc »etal In aeatle acid. • 

As shown In pehtnt 1. tha tr If luoremethyl 
imidazoles (21) can be prepared from tha correiponding 
iodoimidazoles (22) by treatment with tr if luoromethyl 

copper, f, ft", ph » m - 6oc - lfii* 8J2 <1« 86 )- 

N-aryllmldazoles of formula I (conpounds wherein 
r-o) can be prepared by the following methods, it 
being understood by one skilled in the art that 
certain manipulations, protecting and deprotecting 
steps, and other synthetic procedures disclosed above 
may be necessary to produce compounds with the desired 
combinations of R 6 . R ? . R * n<s 11 

As shown in Scheme 4 . equation a) the reaction 
of aniline derivative (21) with imidate ester (12) to 
form the substituted amidine (2i) provides material 
which can be cyclized with dihydroxyacetone to form 
structure (2±)- Subsequent elaboration into (1) 
provides the N-aryl imidazole compounds of the 
invention. 

Alternatively as shown by equation b) the 
Marckvald procedure, described by Marckvald et. al.. 
Ber , t 22. 568. 1353 (1889): Ber. . 25. 2354 (1892) can 
be used to form a 2-mercaptoimidazole (38) from 
aniline derivative (21) via isothiocyanate (22). 
Desulfurization of (21) with dilute nitric acid 
followed by anion formation at the 2-position of the 
inidazole (39) and reaction with R 6 X where X is CI. 
Br. 1. allows the formation of (40) which can be 
subsequently elaborated to 1. 
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A variation ot Kareliwald'i process •% shown la 
equation c) using eft a-afclnefctlsne (11) and 
isothiocyanate (H> * lB0 be ••ployed. ••• Wetxii 
and KcKee. ;_t^»R*tj t ...Chcm J _liEa.. ^7. 105 6 (If 55) can 
5 also be employed. Intermediate (12) can be converted 
to (1) by known sequences. The general procedure of 
carbon! et el.. J.-__rV«" ■ Cht-n. Soc. . 89. 2626 (1967) 
(illustrated by equation d)) can also be used to 
prepare N-a.ryl substituted imidazoles from appropriate 
10 haloaromatic compounds (H: X*F. CI. Br) end 
imidazoles (1): 

Scheme 4 
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In various synthetic routes * l , * 2 
do not necessarily ctataln tht «a»t (com tht starting 
compound to tht final products, but art efttn 
■anipulattd through known reactions in tht' 
intermediate stops as shown in .Schemes 5-2? . All of 
th» transformations shown in Schemes 5-10 and 22 can 
also be carried out on the terminal aromatic ring 
(i.e.. biphenyl ring). 

Scheme 5 



Ay* _> a^'-jsl^- 
i i ^ i 

(CH 2 ) r < CH 2>r (CH 2 ), 

^ 



** 45 46 



As shown i n Scheme 5 . compounds where R* ie a 
sulfonic acid group may be prepared by oxidation of 
the corresponding thiol (££). Thu6. an N-benzyl imid- 
azole derivative bearing a thiol group may be converted 
into a sulfonic acid (46) by the action of hydrogen 
peroxide, peroxyacids such as metachloroperoxybenzoic 
acid, potassium permanganate or by a variety of other 
oxidizing agents. E. E. Peid. Organic Chemistry of 
Bivalent S ulfur . 1. Chemical Publishing Co.. New York.. 
120 121 (19b8). 
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froa dtptetection of the eecrti pooling alkyl ttbtr er 
thietthsrf. Thus, for cxufU, a katfcyl ether or a 
■ethyl thloether derivative <ii) of an W-btntyl 1«1<S- 

* azole containing ons or »or« aro»atlc rings »ay bt 
convctttd into the fete phenol or thiophenol (±£) by 
the action of boron tribroaide t>ethyl sulfide, P. C. 
Willard and C. F. fryhlt. Tet. Lett.. 21. 3731 (1980): 
trinethylsilyl iodide. N. E. Jung and M. A. Lyiter. 

*° Pro. Chett. . £2. 3761 (1977); KSEt and derivatives 
thereof. C. I. Feutrlll. B. N. pirrlngtori. Tet . Lett. . 
1327. (1970). and a variety of other reagents. 

Alternatively. N-benzyll«idazoles »ay be 
sulfonated by stirring with H 2 80 4 at * variety of 

3* different concentrations or with other sulfonating 

agents tuch as chlor osulf onic acid or sulfur trioxide 
with or without complexing agents such as dioxane or 
pyridine at temperatures from 0 to 200*C with or with- 
out solvent. X. LeRoi Nelson in Frledel-Craf ts and 

20 Related Reactions . Ill part 2. C. A. Olah. ed.. 
lnterscience Publ.. 1355 (1964). 

The synthesis of compound e where R 1 is a 
sulfate, phosphate or phosphonic acid are depicted in 
Scheme 6: 
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hydroayl group (17) bt readily converted into 

the corresponding sulfate (i£) cr phosphate <H). At 
shown ih equation a), reaction of the phenol with a 
5 sulfur tr ioxide-amine complex will give the corre- 
sponding sulfate (11). E. E . Gilbert. Sulf onation an d, 
Ellaj_e£ Jcact_^ons. Interscience. New York, chapter 6 
(T96S). Reaction of the phenol <17) with phosphorus 
pentachlor ide followed by hydrolysis will give the 
10 corresponding phosphate [A±) . c. M. Kosolapoff. 
Oiaangrhpgrhor us [Compounds . John Wiley. New York. 
235 (1950). 

A6 shown in equation b) N-benzyl imidazoles may 
be converted into the corresponding phosphonic acids 

15 by reaction with phosphorus trichloride (PCl^) and 
aluminum chloride (MC1 3 ) in an inert solvent for 
0.5-96 hours, from temperatures of 25 C C to the reflux 
temperatures of the solvent. Appropriate workup 
followed by reaction with chlcrine (CI 2 ) and 

20 subsequent hydrolysis of the tetrachloride (5J.) gives 
the phosphonic acid derivative (-2). G. M. Kosolapoff 
in Or g. R eac tions . 6. P. Adams, editor. John Wiley and 
Sons. New York. 297 (1951). Another more direct route 
involves reaction of the N-benzyl imidazole with 

25 PSC1 3 and A1C1 3 followed. by hydrolysis. F. s. 

Edn.unson in Con.p r ehens i ve Organic Chemistry . Vol. 2. 
D. Barton and W. D. Ollis editors.. Pergamon Press. New 
York. 1265 (1979). 

Alternatively, equation c) illustrates that aryl 

30 phosphonic acids (52) may be formed from reaction of 
the cor r i-cr-ond i : g dia2oniun salt (5_3) with PCl^ in 
the pretence of Cu(l) followed by hydrolysis with 
wdter (ibid. p. 1286). 

As shown in equation d). the aryl halides (55) 

35 nay tr- photolyzed in the presence of rhecphite esters 
to give i '.ph'.r.a t e criers (56). P. Kluger. J. L. W. 
8 9 1 
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aryi halides alio react with phosphite esters in the 
presence of nickel ec palladium salts to give phoe- 
phonate esters. P. Tavs, Chew . Bef. . JLfil. 242B (1«70), 
V which can bt subsequently converted to phosphonic 
acids (12) by procedures known to one skilled in tht 
art. 

N - Benzyl itnldazolct containing an aldchydt or 
ketone (5_7> »*y be reacted with a phosphorus trlhalide 
10 followed by water hydrolysis to give a-hydroxyphos- 
phonic acid derivatives. CM. Kosolapoff, op.i clt . . 
304. as shown in Scheme 7 . 

Scheme 7 

IS 
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Compounds yhcrc R 1 is -CONiiOft" »*y It pre- 
pared as shown in gcht.».e_i.. by Iht treatment of a 
carboxylie acid with l-« equivalent, of thionyl 

chloride for 1-10 hour*. This reaction can be run 
without solvent or in a nonreactive solvent such as 
bonzene or chlorofom at temperatures of 25-6S*C. The 
interr.prtiAte acid chloride is then treated with 2-10 
equivalents of the appropriate amine derivative. 
H^N- OR ..for 2-18 hours at temperatures of 25-80 # C 
in a polar aprotic solvent such as tetrahydrofuran or 
dimethyisulfoxide to give the hydroxamic; acid (51). 

Scheme 8 

*' N ^ H* M 



OOC* 12 



10. 



o 

59 



Alternatively, the carboxylic acid (]_0) can be 
converted to the hydroxamic acid (S9.) according to the 
procedure in J . Med . Chem. . 26. lli>B (196S) by 

employing d i cy c 1 ohexy 1 car bod i imi de . 1 -hyfircxybenzo- 

'l2 
triazole. and H^NOR or according to the 

procedure described in Synthesis . 929 (19BS) employing 

the Vilsn.eier reagent and HjNOR 12 . 
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Aniline intermediate* (jj) ere disclosed in U.S. 
latent Ho. 4.JSS.040 and may be obtained fro* tbt 
corresponding nitre coapound precursor by rtduetion. 
A variety of rtduetion procedures may be used such as 
5 iron/acetic acid. D. C. Owsley. J . J. Bloomfield. 
Synthesl s . He. (1977). stannous chloride, f. D. 
Bellamy. Tet . Lett. . 839. (1964) or careful hydro- 
genation over a metal catalyst such ae palladium. 

As shown in Scheme 9 . aniline intermediates of 

10 N-benzyl imidazoles say also be prepared from the corre 
sponding earboxyljic acid (ip_) or acid chloride via a 
Curtius rearrangement of an intermediate aeyl azide 
(£0) . . More modern methods include using diphenyl- 
phoephoryl azide as a source of azide. T. Shioiri. 

15. K. Ninomiya. S. Yamada. J. Aw. Chen. Soc . 94 . 6203 
(1972). and trapping the intermediate isocyanate (61 ) 
produced by the Curtius rearrangement with 2-trimethyl 
silylethanol and cleaving the resultant carbamate (62 ) 
with fluoride to liberate the amine (63) . T. L. Capson 

20 and C. D. Poulter. Tet. Lett. . 21. 3515 (1984). 

Classical procedures familiar to one Ekilled in the 
art may alEO be employed. 

Compounds where P 1 is -SOjKH^ may be made 
as shown in Scheme 10 ; 

25 
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Sulfonamide cocpcur.de (65) »ay be Bade by 
15 reacting an aryl 6ulf onyl chloride (64.) with ammonia, 

or its equivalent. Un6ubetituted arylsulf onamides are 

i 

made by reaction with ammonia in aqueous solution or 
in an inert organic solvent, F. H. Bergheim and 
W. Braker. J. Am. Chero. Soc 6.6 . 14S9 (1944). or with 
20 dry powdered ammonium carbonate. E. H. Huntress and 
J. S. Autenrieth. J. Am. Chem. Soc . 63 . 3446 (1941): 
E. H . Huntress and F. H. Carten. J. Am. Chem. Soc . 
62. 511 (1940). 

The 6ulfonyl chloride precursor nay be prepared 
2S by chloroEulf onation with chlor oeulf onic acid on the 
aromatic ring directly. E. H. Huntress and F. H. 
Carten. ibid. ; E. E. Gilbert, op. cit. . 64. or by 
reacting the corresponding aromatic diazonium chloride 
salt (52) with sulfur dioxide in the presence of a 
copper catalyst. H. Meerwein. «t al.. J. Prakt. Chem. . 
[ii). 152. 251 (1939). or by reacting the aromatic 
sulfonic acid (4_6) with PC1 & or P0C1 3 . C. M. Suter. 
The Organic Chemi6trv of Sulfur . John Wiley. 459 
(1948). 
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Linked ester cefcj.ounds b t ft>i»ule <i> where 
O 

i« C0 2 ch(K ?4 jocr 21 can be made by procedure* well 
Known in penicillin and cephalosporin chemistry. 
The purpose is to provide materials which are more 
lipophilic and which will be useful orally by rapid 
transit from the gut into the bloodstream, and which 
vill then cleave at a sufficiently rapid rate to 
provide therapeutically useful concentrations of the 
active carboxylic acid form. The following review 
articles and references cited therein discuss this 
concept and the chemistry involved in preparing such 
compounds V. J. Stella, et al.. Drugs . £9. 4SS-473 
(198S); H. Ferres. Drugs of Today - 19 (9). 499.533 
(1983); A. A. Sirkula. An n. Repts. Med. rh.m io # 
306-315 (1975). ~ " ' ' 

Experimental procedures which are applicable to 
the preparation of chemically stable linked esters are 
illustrated by equations a-e of Scheme 1 1 . 
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RC0 2 N* ♦ (CH3>jCC02CH 2 Br — > *C0 2 CH 2 OCOC(CH a ) 3 

G. Franchtechi »t J. Antibiotics. 21. (7). 

938.941 (1983). 

0 i 

*C0 2 ♦ (CH 3 ) 2 NCON(CH 3 )2 ♦ C1CHOCOC(CH 3 > j 

RC0 2 CHOCOC(CH3>3 
•7 

J. Budavin. U.S. Patent 4.410.942 



R 24 

I 

RC0 2 H > *CO 2 CH-OCOCHCH 2 C0 2 CHy 

NH 2 

68 

E. Dachr.e et al.. G.B. Patent 1.290.787 



I 



PC 0 2 H > FC0 2 CHCOKR 22 R 23 

€9 

Ferres. Cheir.. Ind .. 435-440 (I960) 



if 



R-C0 2 H 
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Clayton et al.. ftnUm tojb.^ u9 .Cheap lAi 
i, (*). 670 *71 (1974) 



In 



equations a-e: R« . 



R* R3 



10 1 

Compounds of Formula 1 where R is -C(CFj) 2 OH 

may be prepared as snown in Scheme 12 . 



IS 



20 



25 



30 
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Iiexaf luorolaopropenol compounds (22) »ay be 
prepared by treatment of atylsllane (21) with 1-S 
equivalent* of h#xaf luoroacetone in a solvent such at 
methylene chloride at lempoxaturei ranging Iron about 
-bO m to 2S»C for a period of 2-10 houra. The 
requisite arylsilane (21) can be prepared using 
n.ethods Xnovn to one skilled in the art such as the 
procedures described in Chapter 10 of Butterwor th' a 
"Silicon in Organic Chemistry". 
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74 , (R 23 /H) 



Anr»ewn in tcn»E» 11. compound (21) in which *• 
-MICO and R n » -COOH *»y be easily prepared. lor 
example, by reacting aniline precursor (42> vlth a 
phihalic anhydride derivative in an appropriate 
S solvent such as benzene, chloroform, ethyl acetate, 
etc. Often the carboxylic acid product will precipi- 
tate from solution with the rcactant6 remaining bahind. 
M.L. Sherrill. F.L. Schaeffer. E.P. Shoyer. J . Am. 
Chem. Sec , £0.. 474 (1928). 

10 When R 13 -NHS0 2 CH 3 . NHSOjCPj or tetrazolyl (or a 

variety of other car boxy) i'c acid equivalents), 
compound (72) may be obtained by reacting aniline (63 ) 
with the requisite acid chloride by either a 
Schotten-Baumann procedure, or simply stirring in a 

15 solvent Euch as methylene chloride in the presence of 
a base such as sodium bicarbonate, pyridine, or 
triethylamine. 

Likewise, aniline (62) may be coupled with an 
appropriate carboxylic acid via a variety of amide or 

20 peptide bond forming reactions such as DCC coupling, 
azide coupling, mixed anhydride synthesis, or any 
other coupling procedure familiar to one skilled in 
the art. 

Aniline derivatives (£3) will undergo reductive 
25 animation with aldehydes and ketones to form secondary 
amines (74 ) . Thus the aniline 16 first stirred with 
the carbonyl compound in the presence of a dehydration 
catalyst such as molecular sieves or p-toluenesulf onic 
acid. Afterwards the resultant imine is reduced to 
30 the amine with a borohydride reducing agent Euch as 
sodium cyanobor ohydr ide or sodium borohydride. 
Standard catalytic hydr ogenat i on reagents such as 
hydrogen and palladium/carbon can also be employed. - 
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Alternatively, aniline (U) **y be ftonoalkylated 

by reaction with ethyl for»ate followed by redaction 
with, for example. lithiu» alualnu* hydride to product 
the N-methyl derivative (21). Anilines (21) way in 
turn be reacted with earboxylic acid anhydrides end 
acid chlorides or earboxylic acids by any of the 
coupling procedures 

described previously to yield (72) where X- -N{CH )CO-. 

Aniline (i2) or (21) or other intermediate 
anilines where the amino group nay be located on 
another aromatic ring for example, also react w!ith 
other anhydrides to make amide-carboxyl ic acid 
derivatives of formula (21). Thu6. for example, 
maleic anhydride. 2. 3-naphthalenedicarboxylic acid 
anhydride, and diphenic anhydride are reacted in a 
similar fashion to phthalic anhydride with aniline 
(63) or (74) to yield carboxylic acids (2i). (27). and 
(21). respectively. 

Phthalimide derivatives of aniline (61) may be 
made by a variety of methods, preferably by stirring 
aniline (62) with phthalic anhydride in acetic acid 
at a temperature between 20»C and reflux. C. Wanag. 
A. Veinbergs. Ber . . 2i. 1558 (19«2). or by stirring 
(6_3) with phthaloyl chloride, a base such as 
triethylamine. and an inert solvent. 

Aniline (62) may be converted into its'tri- 
f luor omet hanesu 1 f onami de derivative or its 
tr if luoroacetamido derivative preferably by reacting 
it with triflic anhydride or trif luoroacetic anhydride 
and a base such as triethylamine in an inert solvent 
6uch as methylene chloride at -78»C followed by 
warming to room temperature. 

Compounds of structure (I) where X is a 
carbon-carbon linkage which are depicted as (BO) can 
be made as chown in Scheme X . 
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Sche»e 1< (Cont'd.) 



i) 



COOH 




89 R^CHj, it, 
^ t-Bu, etc. 



6b 



Equation a) illustrates that the biphenyl com- 
pounds (BO) can be prepared by alkylation of imidazole 
(1) with the appropriate halomethylbiphenyl . compound 
(7J>) by the general procedure described in Scheme 1 . 

The requisite haloreethylbiphenyl intermediates 
(79 ) are prepared by Ullman Coupling of (8_1) and (82) 
as described in "Organic Reactions". 2. 6 (1944) to 
provide intermediates (B_3). which are in turn halo- 
genated. Halogenation can be accomplished by 
refluxing ( B3 ) in an inert solvent such as carbon 
tetrachloride for 1-6 hour6 in the presence of a 
N-halosuccinimide and an initiator such as azobis- 
i6obutyronitrile (equation b). 

As shown in equation c). derivatives of inter- 
mediate (83) in which R 1 " is at the 2* position (B3a) 
can al60 be.rrepared by. the method described in 
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J. Pro. Che». . li. 1520 (l*7e). that U DS«1« Alder 
addition of a l.J-butadltnt to a «tyrent (Li) followed 
by arowatization of intermediate (ii). 

Alternatively, tht substituted biphenyl 
5 precursors (LI: where R 13 - COOH) and their esters 
(8.9) on be prepared as illustrated in equation d). 
which involves oxazoline compounds as Key 
intermediates. A. I. Meyers and E . D. Hihelich. J, A,q, 
Chem. SOC Ji. 7363 (197S). 
10 The substituted bipheny ( l tetrazoles (ii: where 

r 13 . i v »H) can be prepared from the nitrile 
precursors^(R 13 -CK) by the methods described in 
Scheme 1 . equation c) and Scheme >S. equation c). 
ls However, a preferred method for preparing 

tetrazoles is described in scheme 15. equations a) and 
b). Compounds (90) may be prepared by the 1.3-dipolar 
cycloaddition of trialKyltin or triphenyltin azides to 
the appropriately substituted nitrile (6_3) as in 
20 equation a). AlKyl is defined as normal alKyl of 1-fc 
carbon atoms and cyclohexyl. An example of this 
technique is described by S. Kozima. et al.. 
j. oroinoir. et nnr Chemistry . 337 (1971). The required 
trialKyl or triaryltin azides are made from the 
25. requisite commercial trialKyl or triaryl tin chloride 
and sodium azide. The trialKyl or triaryltin group is 
removed via acidic or basic hydrolysis and the 
tetrazole can be protected with the trityl group by. 
reaction with trityl chloride and tr iethylamine to 
30 give (91)- Bromination as previously described herein 
with N-bromosuccinimide and dibenzoylperoxide affords 
compound (92). AlKylation of (1) with the 
appropriately substituted benzyl halide using 
conditions previously described followed by 
35 deprotection of the trityl group via hydrolysis 

83015687 
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affords (12: t - tttt*toU). Other protecting 
groupi such as p-nltrobenxyl and 1-ethoxyethyl can be 
used instead of the trltyl group to proteet tbt 
tetrazol* sioiety. Thtit groups at veil at the trltyl 
group can be introduced and renoved by proctdurti 
described in Crttne. Protective Groups In Organic 
Synthesis . Ki ley- Inter science. (I960). 

&ch,e»e 15 



a) 




2) (PH) 3 CC1, TEA 
CHj CMjBf 
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Compound! of structure 9J-tS vhtrc x it « n 
-0-. -8-. or -N- 1 inkagt can bt prtpartd «• g he vn 
R 

5 in S cheme )6 by aikylation of iwidaiole (1> with tht 
appropriate ben?yj halide 

Scheme ^fe 
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BchtK* lft (centinutd) 
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Tht haleaethyldiphtnyl tthtr (lfti) tsploytd as 
an alkylating agtnt in tht present invtntien it 
prtpartd as thovn in equation b). An Ullim ether 
condinution of the phtnol (£7) and a halobtnioic acid 
5 as described in Russian Ch cslcal Review. . ^ »79 
(1974) provides the iottraediate acid (10^). Tht 
conversion of (XSI) into (ipj.) it accosplithcd by 
tsterif ication with diazoaetbant to afford ( IPS ) 
followed by halogenation tcpleying the procedure used 
10 in the prep.ratlon or (7£). The dlphenylsulf id* ( 110 ) 
and the diphenylaaine (HI) can be prepared froa the 
appropriate thiophenol ISA) ©r aniline (£2) by this 
procedure. 

The tertiary diphenylaoine 1X11) can be prepared 

15 frore the secondary aniline (lp_p.) by the above 

procedure. Alternatively (1£2> can be alkylated by 
one of the following procedures: 1) direct alkylation 
of <±±) vith R L where L it i leaving group such as 
a halogen or tosylate employing phase- transfer 

20 conditions and ultrasound as described in Tetrahedron 
Letters . 21. 5907 (1983). 2) treatment of (107) with 
1-1.5 equivalents of an appropriate aldehyde and' 
0.5-5.0 equivalents of sodium cyanoborohydr ide in a 
solvent such as aethanol at 25 - C at a pH of 3-6 for 

25 l-2< hours, or 3) reductive aaination of (■££) 

employing an appropriate carboxyllc acid and sodium 
borohydride ae described in J. Aa. Chea. Soc . 96 . 
7812 (197<). The tertiary anine (108) is then 
halogcr.ated by the procedure previously described to 

30 give (112). 
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Compounds of rtructurt (21) where x if .co- are 
prepared as shown in Scht»* 17 by alliylatlen or 
imidazole (1) with tht requisite bentoylbentyl 
halldes. Foe example, esters (HI) where t lJ is 
2-C0 2 CH 3 are prepared by alkylation of imidazole 
(1) with carbomethoxybenxoyl btnzyl halide (Hi). 
E»ter (iU) »*y be hydrolyied to tht corresponding 
cerboxylic acid (Hi) by a variety of methods 
including hydrolysis with a base such as sodium 
hydroxide or potassium hydroxide in an alcoholic 
aqueoul solvent such as methanol/HjO at a 
temperature from 20»C to the reflux temperature of the 
solvent. 

Carboalkoxybenzoylbenzyl halides (H4.) are 
prepared by benzylic halogenation of the corresponding 
toluoylbenzene precursor by a variety of methods 
previously described herein. For example, methyl 
2-(«-methylbenzoyl)benzoate (Hi) can be refluxed for 
2-48 hout6 with N-bromo6uccinimide. benzoyl peroxide 
and carbon tetrachloride to effect benzylic 
bromi nat ion. 
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KKK (200 HHZ. CDC) } ) * 2.1* (t. 2H. J. 7MI ) J 1.77 
(t Of t. 2H. J- 7.7Hz): 1.41 (t Of <j. 2H. J. 7.7HZ); 
O.ti (t. 3H. J- 7Hz>. Anal. Calcd. for C f H 10 N 4 : 
C. 62.05: H. 5.79: N. 12.16. Found: e. 62.28; H. 
5.81; N, 32.22. Mass spectrum shows M-H peak. Matt 
Calcd. for C 9 H 10 N 4 - H: 173.0827. found: 1*73.0765. 

PART fi: Preparation of 2-Butyl-4.5-dicyano-l-(4- 

nitrobenzyMimidaz o 1 e_ 

2 -n -Butyl -4 . 5-dicy*no-l-(4-ni trobenzyl ) imidazole 
yas prepared from 2-n-butyl-4 ,5-dicyanoireidazole by 
the procedure in Example 1. Part A using 4-ni trobenzyl 
bromide as the alkylating agent. The product vac 
obtained as an oil. KKR (200 KHz. CDClj) 6 8.29 (d. 
2H. J« 10HZ): 7.29 (d. 2H. J- 10Hz): 5.36 ( S , 2H) : 
2.67 (t. 2H. J- 7HZ): 1.70 (t Of t. 2H. J- 7.7HZ): 
1.36 (t of q. 2H. J- 7.7HZ): 0.86 (t. 3H. J- 7Hz). 
Kas6 Calcd. for C 16 H 15 N 5°2 : 309.1225. Pound: 
309.1211. 

PART C: Preparation of 1- (4 -Aminobenzy 1 ) -2-buty 1 - 

4.5-dicyanoimidazole 

A mixture of 2-butyl-4 . 5-dicyano-l-(4-nitrobenz- 
yl ) imi dazole (2.00 g. 6.5 mmol. 1 eq). tin dichloride 
dihydrate (7.30 g. 32.3 mmol. 5 eq) and ethanol (13 
mL) vaE 6tirred and heated at 70* for 50 minutes. The 
reaction was terminated by pouring the mixture onto 
ice and adjusting the pH to 8 vith saturated aqueoub 
NaHCO^. The aqueous mixture was extracted with ethyl 
acetate (3 x 100 mL) and the organic layers were dried 
(MgSO^) and concentrated to give a thick amber oil. 
This oil was flash chr omatographed over 6ilica gel in 
75:25. to 70:30 hexane/ethyl acetate yielding 330 mg of 
yellow crystals: m.p. 99. 0-103. 5 e . KKR (200 KHz. 
CDC1 3 ) 6 6.97 (d. ill. J ■ 10HZ): 6.66 (d. 2H. J- 
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10 



15 



20 



A» fhevn Id jlhiES. It tht toluoyl kttonti (73; 
where X.CO) may be furthtr transformed into a varitty 
of ketone derivatives including compounds where x it 



™" OR J0 OCOR 17 OR 1 * 

" c ~ • -t- . -CH . and -C- 



Raaction of ketone (22*) with a hydroxylase or «o 
appropriately substituted hydrazine will give the 
rtguisite cximes and hydrazones (l^). Etaction 

with alcohol, in the presence of an acidic catalyst 
with removal of water will give ketals (U±) . 
Reduction, with lithium aluminum hydride, a Betal 
borohydride. zinc/acetic acid or catalytic 
hydrogenation will give the corresponding alcohol 
(120) or fully reduced .ethylene compound (121) These 
alcohols may be acylated by a variety of anhydrides or 
«cid halides in the presence of a base with or without 
solvent to give the corresponding esters (JL22J . The 
alcohols (120) may be converted into their 
corresponding ethers (123) by reaction of the metal 
alkoxide with an alkyl halide. mesylate or tosylate in 
the appropriate solvent or by treatment with a mineral 
acid in an alcoholic solvent, or by reaction of the 
alcohol with diazomethane C. Hilgetag and A. Martini. 
• "Preparative Organic Chemistry-. John Wiley. New York. 
3S5-36B (1972) . 

Compounds of formula (I) where X is -OCH -. 
-SCH 2 -. and -NHCH^- are prepared as ahown in * 

Scheme 19 . 
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At illustrated In peheme \9. aquation g. 
hydrolysis or benzyl tthtr (121) or suthyl tthtr (Hi) 
• (ford* hydroxy compound (Hi) which can b* alkylated 
vlth the appropriate benxyl halidt to glvt (122). in 
S the cast of the methyl ethers (Hi), the hydtoiytis 
step can be effected by heating the ether at tempera- 
tures of bO*-lSO*C for 1-10 hour6 in 20-60* hydrobromlc 
acid, or heating at S0*-90*C in acetonitrile with 1-S 
equivalents of tr lmethylsilyl iodide for 10-50 hours 

10 followed by treatment with water. Hydrolysis can also 
be carried lout by treatment with 1-2 equivalents of 
boron tribromlde in methylene chloride at 10*-30*C for 
1-10 hours followed by treatment with water, or by 
treatment with an acid such as aluminum chloride and 

IS 3-30 equivalents of a sulfur-containing compound such 
as- thiophenql . cthanedithiol. or dimethyl disulfide 
in methylene chloride at 0-30*0 for 1-20 hours fol- 
lowed by treatment with water. For compound ( 124 ) . 
hydrolysis can be accomplished by refluxing in 

20 tr if luoroacetic acid for 0.2-1 hour6 or by catalytic 
hyd r ogenolyB i 6 in the presence of a suitable catalyst 
such as 10\ palladium on carbon. Deprotonation of 
( 126 ) with a base. 6uch a6 sodium methoxide. sodium 
hydride or the like in a solvent such as ditcethyl- 

25 formamide or dimethyl6ulf oxide at room temperature 
followed by alkylation with an appropriate benzyl 
halide at 2*>*C for 2-20 hours affords ether6 of 
formula (127). as 6hown in equation a. 

The sulfide ( 129 ) can be prepared from the 

30 thiophenol (45) by the procedure described above to 
prepare the ether (127) from the phenol ( 126 ) . The 
thiophenol (£S) can be prepared for example by 
treatment of the benzylEUlf ide ( 12B ) with sodium in 
liquid ammonia. 
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The a-lne (IJjS) can bt prepaid as shown In 
equation £. fro* tht aniline <ii). Itself available 

from reduction of the corresponding p nltro cotpound 
<3a) which has previously been described. The 
reductive amlnation can be carried out by the same 
procedure as described in Scheme 13 for the 
pi epilation of confound (21) . 

Compounds of Formula (l) where the X linhage is 



-CH-CH- 



■CH.CH,-. and 



10 in Scheme 20 . 



A 



are prepared as shown 



Scheme 20 



IS 



20 
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Th. eit or traot «tllb.n. (Hi) caa »• oov.i... 
by ..ploying * Wittl* f.ctlon b.tv..n th. .Id.byd. 
(il) and th. pho.photan. (ill). 

Th. .tilb.n. (Ul) can fdlly b. eonv.rt.d to 

5 th. saturated derivative <lli> .xa.pl. by catalytic 
hydrogen.tion ..ploying • h.t.rog.n.ou. c.taly.t .uch 
as pall.diu./carbon or pl.tlnu./c.rboo or alt.rn.tlv.ly 
with a homogeneous c.taly.t .uch a. tri.tr iph.nylpho.- 
phin. rhodium chlorid.. Th. r.ductlon i. p.rfor.ed in 

10 a solvent .uch a. benz.n.. t.tr.hydrof ur.n or .th.nol 
at 25«C under 1-3 atnospher.s ©I hydrogen for 1-24 

hours. ■■ 

The cyclopropan. (1H> « n b « P"P»"° 
treating the stilbene <LU> with the 6l.mon.-S.ith 
15 reagent as described in J , »„. Che.. Soc, . 11. 425* 
(1959) or by treating (ill) with .ethylene dilodide 
and copper powder as described in 3. »«■ Ch.». Soc . 
101 2139 (1979). or by treat.ent with the iron- 
containing methylene-tranefer reagent described 

20 in - M Ifll' 6473 (19?9) ; " . . . 

The preparation of co.pounds of for.ula (1) 

_ . rF CH . -CF-CH- . -CH-CF-. -CF-CF- and 
where X is -CF 2 ch 2 -. 

cf CF - are depicted in Scheme 21- 

25 
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Vinylane fluorides ()32> and (ULfl) c*n bt pre- 
pared by taction of SP^ or EtjWSfj (DAST) with the 
arrtc^tiate Ketone (111) or ( 138 ) in which Ar bears a 
methyl croup convertible to a benzylic hslide tuitabla 
S (or attachment to an imidazole nitrogen, and Ar 1 b»*ra 
a cyano. nitro. ester, or other suitable group which 
can be subsequently converted to COjH. NMSOjCFj. etc. 
The initially formed dif luroethylene ( 136 ) and ( 139 ) 
can be formed in a non-polar solvent such as methylene 

10 chloride and subsequently converted to the vinylene 
fluoride by means of alumina, or converted directly 
into the unsaturated fluoride by running the reaction 
in a polar solvent such as tetrahydrof uran. dlglyir.e or 
N-methylpyrrolidone in the presence of mineral acid.. 

15 [Equations a and bj . Experimental details of such 

procedures are'found in D.R. Strobach and G.A. Boswell. 
J. Pro. Chere .. 36. 818 (1971); G.A. Boswell, U.S. 
Patents 3.413.321 (1968) and 4.212.515 (1980). 

As Ehown in equation c an appropriate benzoin 

20 (1<1) may be similarly converted to the corresponding 
1.2-difluorostilbene (ill). Likewise as shown in 
equation d an appropriate benzil (144.) can be converted 
to a tetraf luorodiarylethylene ( 145 ) using DAST or 
SF 4 . Experimental details are described in M.E. 

25 Chri6ty. et al.. J. Med. Chem. . 20. (3). 421-430. 
(1977). 

R 23 

Compounds of formula 1 where X • -CON-, -CHjO-. 



30 



■CH 2 S-. -CH^NH- . can be made as shown in Scheme 22 
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Ai previously described, acid (1£) can be aide 
by alkylating the appropriate iaidezole with Methyl 
4- chlcromethylb»moate in the presence of * beg* such 
as potAsiiium carbonate in a polar solvent such as 
S dimothylf ormamide followed by hydrolysis of the 

resulting ester. Compound (10) can be converted to 
(111) by reaction with the requisite amine (116) (R 13 
may need to be protected and subsequently deprotected) 
and diryclohexyl carbodiimide (DCC) in methylene 

10 chloride (J. R. Beek. et al.. J. Am. Chem. Soc . yp. 
4706 (1966)) or by reaction with tosyl chloride in 
pyridine [J. H. Brewster and C. J. Ciotti. Jr.. J. Am. 
C hem . Soc . . 77 . 6?14 (19SS)]. Yet another process 
involves conversion of carboxylic acid (10) to it6 

IS acid chloride with, for example, thionyl chloride 
followed by reaction with the amine in aqueous base 
(Schotten-Baumann conditions) or in an organic solvent 
in the presence of an acid scavenger such as NaHCOj. 
pyridine or tr iethylamine. or by other procedures 

20 known to form an amide bond between an aromatic acid 
a nd a n ami ne . 

The compounds where X- -CHjO- . -CH 2 S-. and 
-CH 2 NH 2 - can be made as shown in pathway b. The 
ester (149) i6 reduced with a reducing agent such as 

2b lithium aluminum hydride in an inert solvent to form 
the alcohol ( ISO ) which can then be reacted with t06yl 
chloride in pyridine to form tosylate ( 1S1 ) . which 1e 
in turn reacted in the presence of base with a 
corresponding phenol ( 1S2 ) thiophenol ( 153 ) . or 

30 aniline ( 14 6 : where R 23 »H) to form compounds (154). 
(1SS) or (156). Again thi6 may require that R 13 be 
protected with a suitable protecting group, however 
modifications necessary because of specific functional 
groups are understood to be incorporated by one 

3b skilled in the art of organic synthesis. 
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Alternatively, the alcohol (HQ) can be con- 
verted to the correcponding balide with SOCl^, (COC1) 
•te. and the resulting halide can tbtn be reacted with 
a phenol, thlophenol or aniline in the presence of 
base to fotn tht desired compound, where X it 
-CHjO-. -CH 2 8-. -CH 2 NH- respectively. 
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R 13 160 



solvent 
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Bate N . R 23 
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S0 2 



161 



10 



15 



Compounds of for»ul* (1) vhera X* -SO,KC - 
and -NR 80 2 r. may bt prepared as shown io 
Scheme 23. As shown io equation 4. tul f onylchloridt 
derivative (HI) can bt reacted with aniline 
derivative (jj£) in a aolvtnt in the presence of an 
acid scavenger such as sodium bicarbonate 
triethylamire or pyridine or under Schotten-Baumann 
like conditions to give ( 159 ) . Sulf onylchlor ide 
derivative ( 157 ) can be obtained by sulfonation of the 
corresponding benzyl derivative as described earlier, 
followed by reaction with PC1 5 or POClj. Likewise. I 
aniline (7_£) nay be reacted in the sane Banner as 
described above with sulf onylchlor ide derivative ( 160 ) 
to give (ill). 

Scheme 24 show6 the preparation of furan analogs 
of the biphenyl compounds (80). Thu6. a-ketoester , 
( 162 ) . W. Wierenga and H. I. Skulnlck. 3. Pro. Chea. . 
11. 310 (1979). or the corresponding nitrile (E-CN) 
can be eaEily alkylated via standard procedures 
already mentioned by an alkyl bromide derivative to 
give ( 163 ) . The alkene moiety of ( 163 ) can be 
subsequently cleaved by oxidation, for example, with 
oemium tetcoxide. Fiecer and Fieser. V.l. p. 612 
( Lerci eux- Johnson oxidation) to yield dicarbonyl- 
25 containing compound ( 164 ) . Cyclization in mineral 
acids, acidic ion-exchange resin. POCl^/pyr idine. or 
trif luoroacetic anhydride with a catalytic amount of 
trif luoroacetic acid yields furan ( 16 5 : 2-0). 
Reaction of (164) with R 4 s l0 . for example, will 
30 yield the corresponding thiophene (165: 2-S). 

Reaction of (164) with an amine in refluxing benzene, 
with azeotropic removal of water or by using molecular 
sieves to absorb the water will yield the 
corresponding pyrrole ( 165 : Z«NR 11 ). Compounds 
35 ( 166 ) may be prepared from ( 165 ) by standard 
procedures already described. 
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Compound* wbtrtin a methylene group if inserted 
bttwttn the terminal are»atlc ring end tho acidic 
functionality »ay be prepared as shown in lehm ?^ 
equation a). Thus reduction of ••ttr (H2) with, for 
example, lithium aluminum hydride. gives alcohol 
(iil).. Conversion of (HI) to the chloride (it*) vie 
thionyl chloride followed by reaction with cyanide 
anion as previously described yields nitrile moi . 
Compound 1122.) »«y be hydrolyzed to carboxylic acid 
(111) by methods already described or reacted with a 
hydrazoic acid equivalent to produce tetrazole (122). 

Compounds wherein R 13 Is * tr if luoromethylsul- 
fonyl hydrazide acidic functional group were prepared 
by the procedure described in equation b). That is. 
conversion of ester (167) to the hydrazide (121) by 
standard hydra2inolysis followed by reaction witf 
triflic anhydride affords hydrazides (124). 
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The syntheses of compounds wherein R it 
•ubstitiittd and uhsubtt Ituted ) .2, j-trlarcles are 
described in Bchewe ?ft. Thus reduction of ester <i2i) 
with * reducing agent such as lithiu* alu»inu» hydride 
or diisobutylaluminum hydridt gives alcohol f 17ft) . 
Oxidation with Mn0 2 or pyridinium chlorochrematt 
converts (Hi) into aldehyde (122). Nitreethyler.e 
derivative (128) is prepared by condensation of 
aldehyde (122) with nitrcmethane in the presence of a 
catalyst. R . M. Letcher and M. P. Sansea, J. chg«, 
Edj.. il. 262 (1985). Reaction of (278) with todium 
azide produces the 1. 2. 3-tr iazole (121). (n. E. 
Zefirov. et al.. J. Chert. Soc. Ch#«. y ?n< , 1001 
(1971)) which may be transformed via procedures 
already described into product ( 18Q ) . 

Aldehyde (122) can also be converted into 

substituted 1 . 2 . 3- t r iaz oles (183) via the sulfone 

(111). G. Beck . D. CUnther. Chcre. B»r , . iQfe . 2758 

(1973). followed by reaction with sodium azide to give 

the 1.2.3-triazole ( 182 ) . Subsequent standard 

manipulations lead to 1. 2. 3-triazoleE (183) where E.CN 
11 

and COjR . The nitrotr iazole ( 18 3 : E-N0 2 ) nay 
be synthesized from the unprotected triazole ( 17 9 ; 
P.H) via nitration. R. HUttel. et al.. Chero. Ber. . BB. 
1586 (19S5). C. L. Habraken and P. Cohen-Fernande6 
J- Chem. Soc. . 37 (1972). or from br omoni troethylene 
derivative (l_e_4). C. Kh. Khisamutdinov. et al.. 2h. 
Org. Khim.. H. 2445 (1975). by reaction with sodium 
azide. 

A variety of protecting groups may be U6ed in 
the manipulation of the above triazoles. amongst which 
is the trityl group. ThiE group may be easily 
attached by reaction of the triazole with 
tr iphenylmethyl bromide or chloride in an inert 
Bolvent such as methylene chloride in the presence of 
an acid, scavenger such as triethyl amine. The trityl 
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group »ay b« lattr rtaovtd by •lining or rafluxlng in 
an acidic atdiua such at trif luoroacttic acid/vatar. 
HC1 in if.*thyl«n» rhioridt. or acttlc acid/vatar. The 
trityl group »ay alto bt hydrogtnolyitd uiing a noblt 
netal catalyst such at palladium and hydrogtn. 
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Tht synthesis of t r i fluorotathyl -l . 2. 4- tr iaroltt 
(112) It depicted in l£ht£±Sl' Acid chloride (Xl±) 
is converted to aside (HI) using standard procedures 
(neiliir to ont skilled in tht art. A preferred 
protecting group it the 2-propionltr i It group 
(P-CH 2 CH 2 CN). Thus (H2: P-CH 2 CH 2 CN) can be 
synthesized fron (Hi) and /J-areinopropionitr lie under 
Schotten-Baunann like conditions, using aqueous base 
in an organic solvent to help solubilize (Hi) and 
(167) . Amide (H2) is convtrttd to aaidrazont (Hi) 
by reaction with PC1 & ojr phosgene to aake an ininoyl 
chloride which then in turn is reacted vith excess 
hydrazine. Amidrazone ( 166 ) is eyclized to the 
tr if luorotoethyl-1.2.4-triazole ( 169 ) with 
tr if luoroacetic anhydride and then converted to 190 
via brorr.inat ion.' alkylation and deprotection as 
previously described. 
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Pertinent R* groups »*y bt variously lot re- 
duced by amy procedures including those described In 
Scheme ?B which describes iaidszole construction. 

The r' groups so introduced a*y stand unchanged 
or aey be further elaborated if appropriately functlon- 
allxed, according to aethods faailiar to those skilled 
in the art such as are illustrated in Scheme 28 . 
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The 2-mtnyliaiditolti (ifii) can be prepared by 
broaination of tht 2-alkyllaldazoles ( in ) followed by 
elimination ef hydrogen bromide. The broaitation it 
preferably accomplished by UV- Irradiation for 1-4 
hours of imadoyole (Hi) and N-bromosuccinlaide . In an 
inert solvent, such as carbon tetr achlor Ida at 2S*C. 
Treatment of the interned late bromide ( 200 ) with a 
base, such as DBU. tr iethylaalne. or potassium 
t-butoxide. affords the trans 2-alkenyl laidazoles 
(201). Cis alkenyl derivatives ( 203 ) are prepared 
from the trane alkenyl compounds by treatment with 
osmium tetroxide and sodium periodste to afford 
aldehydes (202) followed by Wittio. reaction. 
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Alternatively, * croupt t*y be introduced by 
aetallation of a protected iaidatola or protected 
2-»ethylimidazolt followed by addition of an appro- 
priatt electrophile ai illuetrated in Scheme } Q 
aquation* §.) and bj . The preduct'a (alcehola. ostara. 
halidet. aldehydea. <Uyli) art auitable for furthtr 
elaboration by nethode familiar to thoat »kill«d in 
the art. Metallation of inidazolat it described in 
K.L. Kirk. J. Pro. Chem.. 4_2. 4381 (1978); R.J. 
Sundbero. J. Het. Chem.. X±, 517 (1977); J. v. Hay at 
al.. J. Pro. Chea. . 2£. 4379 (19731); B. Iddon. 
Heterocvcles . 2±, 417 (19BS). 

Condentation of 2-nethyl inidazole and appropriate 
electrophiles (equation fc) with catalytic acid or bate 
at described in A.R. Katritzky (Ed.). "Compreheneive 
Heterocyclic Chemistry". Vo l. S . p. 431. Peroamon 
Pre6 t . N.Y.. 1984 affords products 'wherein R fc is 
alkenyl which are suitable for further elaboration. 
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Various 2tubst.Uutad ialdaxoles can bt prepared 
by reaction of a protected 2-triaelhyWilyllaldetole 
with a suitable eleetrephllt by tht aethod described 

by r.H. Pinkerton and 6.F. Thaaes. J_ v .Hejt a _Clieja J .. ±, 
5 67 (1972). which can be further elaborated at desired. 
Alternat Jvcly, R fc nay alto be introduced by nickel 
catalyzed cross-coupling ol Grignard reagents with 
2- (roethylthio) imidazoles ( Scheme l\ \ as described by 
E. Wenkert and T.W. Ferreira, J . Chem. Soc, - Chew. 

10 C ommun. . 840. (1982): E. Wenkert et al.. J. Chem. 

Soc. . Chem. Commun. . 637. (1979): and H. Suglmura and 
H. Takei. Bull. Chem. Soc. Japan . 58 . 664 (1985). 
The 2- (i..c ihylthio) imidazoles can be produced by the 
procedure described in German Patent No. 2.618.370 and 

1* the references cited therein. 
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As shown In Scnea ea a».n. elaboration o£ »• can 
bt aeeonpHshed by procedures described In ichea»s j 
21 end 2£fe and by chain exteneien reectlone faailiar 
to thou skilled in the art in vhieh K* baara a reac- 
tlva ttrninal functional group, e.g. -OH. halogen. 
-CHO. -COjR. -C0 2 H. -CH-CH 2 .-NH 2 . -NOj. -CN. -C-KH. 

OB 

ate. or by degradation reactions auch as conversion 
of an astar to an acid or an alkene to an aldehyde. 

Specifically, the bydroxymetbyl group can be 
activated for the displacement reaction by reacting 
with thionyl chloride. PCl^ or with carbon tetra- 
chloride/^ iphenylphosphine to form a corresponding 
chloro derivative. By a similar reaction bromo and 
iodo derivatives can be obtained. The hydr oxymethyl 
group can also be activated by forming the corre- 
sponding p-toluene6ulf onate. ncthanesulf onate and 
tr if luoromethane sulfonate derivatives. The hydroxyl 
group can be converted to its corresponding fluoro 
compound by variouE fluorinating agents such *b DAST 
*e shown in Scheme 32. 
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Also as shown in F„cfcif>t_22. tha hydrexyl group 
can bo convarttd to thiolacetic acid derivative (2iy. 
J. Y. fieuthitr. T»t, HHi. 15 (1»84). and to thiol 
derivative <1L1> by subsequent hydrolysis. 

The hydroxymethyl group on compound (12) can be 
readily oxidized to an aldehyde group by neans of 
manganese dioxide or eerie ammonium nitrate. The 
aldehyde group will undergo chain extension reactions 
such as the Wlttlg and Wittig-Horner reactions and 
enter into typical carbon- car bon bond forming 
reactions with Grlgnard and lithium reagents ae well 
as with compounds bearing activated methylene groups. 
Alternatively, the hydroxymethyl group can be oxidi2ed 
directly to an acid functionality which can in turn be 
converted to ester and amide derivatives. The e6ter6 
and amides can be prepared directly from the aldehydes 
by manganese dioxide oxidation in the presence of 
6odium cyanide and an alcohol or amine. J. Are. Chem. 
S ec . . 90. S616 (196B) and J. Chem. Soc. (C). 23SS 
(1971). 

As 6hown in Sche me 33 . the chlorine on compound 
con be displaced Dy the anion of dialkyl malonate 
to give the corresponding malonate derivative (217). 
The saror.i f icat ion of ( 217 ) with NaOH (or KOH) gives 
the corresponding diacid which can be deca r boxy lated 
to give the cor r esrond i ng propionic acid derivative 
(2_Li) by heating to 120°C. Alternatively. (2J_B) can 
be directly obtained by refluxing (217 ) with a mineral 
acid such as MCI or sulfuric acid. The free acid (216) 
can be esterified by heating in a medium of the various 
alcohols and a catalytic amount of mineral acids such 
as 11C1 or sulfuric acid to give the corresponding 
est err. (2_1_£). Alternatively the esters can be 
oLtoir.cd by reac- ng the free acid ( 2 1 p ) and the 
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corrt'ipendlng alcohols in tho presence of coupling 
reagents such as DDO or Y.ZVQ. A similar reaction with 
various »ono- substituted and dlsubst ituted amines pro- 
duces the corresponding amides (22£). A similar reac- 

5 tion with various mercaptans produces the corresponding 
thiocsters. 

Scheme 33 
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As shown In Schem e 14 . tht cMoio group on (21) 
can be displaced by tht todlua salt or potesslua celt 
of tht alkyl, aryl oc arylalkyl atrcaptans to give tht 
corresponding sulfide derivatives (211) • Tht saint 
derivative (222) can bt obtained by treating (2i) with 
ammonia oc with tht corresponding aono- subst i tuted 
amines. Alternatively, tht chloro group may be dis- 
placed by sodium azids to givt an azide intermediate 
which upon reduction with H 2 over a noble metal cata- 
lyst or with a reducing agent such as chromou6 chloride 
(W. K. Karburton. Jj Chem. Soc. . 2651 (1961)) yields 
( 2 J 2 ) where R 10 and R 11 are hydrogen. Thi6 amine 
can be subsequently alkylated with alkyl halides. or 
reductively alkylated with aldehydes and ketones to 
give alkyl derivatives of ( 222 ) . The amines (222) are 
converted to the corresponding carbamates (224.), 
sulfonamides ( 225 ) . 'amides ( 226 ) or urea6 (227) by 
standard procedures illustrated in Scheme 34 and 
familiar to one skilled in the art. The nitro 
compound ( 223 ) can be obtained by the treatment cf 
(2.1) with sodium nitrite or potassium nitrite. The 
nitrate ( 22B ) may be synthesi2ed by treatment of ( 25 ) 
with AgNOj. A. F. Ferri6. et al.. J . Am . Chem . Soc . . 
75. 4076 (1953). 
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The reaction between the thiopyridyl ester (229) 
and a suitable Grignard reagent produces the Ketones 
(L30). 



Scheme 3S 
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(CH 2 ) p C 6 H b ) 



l»-.e compounds o£ this invention and their prepa- 
ration can be understood further by the following exam 
pies, which do not constitute a limitation of the 
i r.vr.Tii i on . In these examples, unless otherwise 
i r.'J j co *. cd . all temperatures are in degrees centigrade 
rtr.d parts and percentages are by weight. 
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Example \ 

FART A: Preparation of 2-Butyl-4-chloro-l- 

H-cvnobeniyn-S-hvdroxv»ethvH»lda« 0 i t 

To a solution of 2-butyl-4-chloro-S-hydroxy- 

■ethyl imidazole (prepared as described In U.S. 

4.3SS.040: 3.56 g. 40 wtol . 1 «q ) in 300 «iL methanol 

was added dropwise a freshly prepared sodium methoxide 

solution (0.92 g Na. 40 sueol. 1 eg. in 30 »L MeOH). 

After stirring for O.S hours, the methanol vas removed 

i_Q vacuo and the resultant glass was dissolved in 100 

mL DMF. To this mixture was added a solution of 

a-bromo-p.-tolunitrile (6.60 g. 44 mmol, l.l eq) in 

DKP and the entire contents stirred overnight under 

K 2 at room temperature. The solvent vac then removed 

i n va cuo and the residue dissolved in 300 mL ethyl 

acetate and 300 mL H 2 0. The layers were separated 

and the aqueous layer was extracted twice with 300 mL 

portions of ethyl acetate. The organic layers were 

dried and evaporated and the crude product flash 

chr omat ographed over silica gel in 1:1 hexane/ethyl 

acetate to give 6.83 g of one regioi6omer as a white 

solid: ffi.p. 92.5-98.0". KMP (200 MHz.CDCl 3 ) 6 

7.fcS (d. 2H. J- 8Hz): 7.13 (d. 2H. J. 8Hz): S.30 (s. 

2H): 4.«6 (S. 2H): 2.49 (t. 2H. J- 7Hz ) : 1.S9 (m. 2H): 

1.28 (in. 2H): 0.84 (t. 3H. J- 7Hz ) . Mass Calcd. for 

C,.H,.N,OCl: 303.1138. Found: 303.1124. 
16 18 3 

Continued elution gave 3.S6 g of the second 
regioisomer as a white 6olid. listed below a6 the 
firBt entry in Table 1. 

The intermediates shown below were prepared or 
could be prepared in accordance with the procedure 
described in Example 1. Part A using the appropriately 
substituted imidazole and benzyl halide as starting 
mater ial . 
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Ei 
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eI 


e! 


HPCC1 


4-CN 


n-butyl 


CHjOH 


i C1 


98.0-100.0 


4-N0 2 


n-butyl 


CI 


CH 2 OH 


56. B- 59.5 


4-N0 2 


n-butyl 


CHjOH 


CI 


114.5-116.5 


2-CN 


n-butyl 


CI 


CH 2 OH 


93.0- 95. «i 


PART B : 


Preparation 


of 2-Butyl-4-chloro-l- 




( 4 -cvanobenzyl )-5- 


cyanomethyl imidazole 



Thionyl chloride (3.60 n>L. 49 amol. 5 eg) was 
6lowly dripped into a solution of 2-butyl-4-chloro-l r 
(4-cyanobenzyl)-S-hydroxysethyliir.idazole (3.0 g. 9.9 
mmol. 1 eg) in a minimum of CHClj. The mixture was 
Etirred for 2 hours at room temperature after which the 
solvent was removed in v acuo and the residue suspended 
in toluene (200 mL) . The toluene wa6 removed on the 
rotary evaporator and this procedure was repeated again 
to remove -ill traces of thionyl chloride. The chloride 
was then dissolved in DKSO (minimum to dissolve) and 
added to a solution of sodium cyanide (2.90 g. 59 mmol. 
6 eq) in DMSO (200 mL) . The solution waE stirred 
overnight under N 2 at room temperature -after which 
£00 mL H^O was added and the aqueous layer was 
extracted three times with 300 mL of ethyl acetate. 
The organic layers were dried and concentrated and the 
residue flash chromatographed in 4:1 hexane/ethyl 
acetate over silica gel to sive 1.62 g of a light 
yellow solid: m.p. 109.S-113.O* NHR (200 KHz . CDClj) 
* 7.70 (d. 2H. J. 10Hz); 7.12 (d. 2H. J. 10Hz): 3. SI 
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(I. 2Hj; 2.tO (t. 2H. J. 7HZ): 1.70 (■. 2H) I 1.40 fa, 
?H): 0.90 (t, 3H. J« 7Hz). Mats spectrum fchOVS n'm 
112/314. Mass Calcd. for C 1? H 17 C1M 4 : 312.11)9. 
round 312.1126. 

The intermediates shown below wtrt prepared, or 
could be prepared, in accordance with the procedure 
described in Example 1. Part B ueing the appropriately 
substituted imidazole and benzyl halide as starting 
mater ial . 

B 7 





e! 


e! 


e! 


4-CN 


n- butyl 


CH 2 CN 


CI 


<-N0 2 


n-butyl 


CI 


CH 2 CN 


«-N0 2 


n- butyl 


CH 2 CN 


CI 


2-CN 


n-butyl 


CI 


CH 2 CN 


3-CN 


u- tutyl 


CI 


CH 2 CN 



(oil)* 

117.0-119 

(oil) b 

(oil) c 

(oil) d 



KKR (2C0 Ml ! 2 . CDClj) 6 7.66 (d. 2H. J. 7H2): 
7.12 (d. 2H. 2. J- 7H2): S . 1 * ( S . 2H): 3.69 { E 
2H). 2.S6 (t. 2H. J« 7H2): 1.62 (t of t. 2H. J 
7.7H2); 1.33 (t Of q. 2H. J- 7.7H2): 0.87 (t. 
3H. J* 7H2). 

NK!( (200 M1I2. CDC1 3 ) 6 8.24 (d. 2H. J » 
10M2): 7.18 (d. 2H. J« 10H2): S.20 (S. 2H): 
3.67 (s. 2H1: 2.bS (t. 2H. J « 7Hz ) : 1.64 (m. 
21!): 1.34 (m. 2H): O.BS (t. 3M. J « 7H2 ) . 
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JOHX): 7.44 (d Of d. 1H. J- 10.10HS); 7.tJ 
(d Of d. 1H. Jm 10.10HZ): i.74 (d. 1H. J. 
10HZ): 5.37 (■. 2H): 3.44 (§. 2H); 2.SS 
(t. 2H. Ja 7Hz); 1.67 (B. 2H): 1.34 (a. 2H); 
0.85 (t. 3H. J* 7HZ). 
d NMR (200 KHZ. CDC1,) 6 7.(6 (d. 1H. J- 
7HZ): 7.54 (d Of d. 1H. J- 7.7Hz): 7.33 
(6. 1H); 7.25 (d. 1H. J. 7Hz ) ; 5.25 (6. 2H); 
3.5S (8. 2H): 2.61 (t. 2H. J» 7Hz ) : 1.69 (a. 
2H): 1.35 (B. 2H): 0.91 (t. 3H. J» 7Hz). 

PART C: Preparation of 2-Butyl-l- (4-car boxybemyl )- 

4-chloroimidazole-S-acetlc acid 

2-Butyl-4-chloro-l-(4-cyanobehzyl ) -5- (cya no- 
methyl ) imidazole (0.5 g) and a solution of 1:1 12 N. 
HCl/glacial acetic acid (10 nL) were mixed and 
refluxed for 6 hours. The solvents were removed by 
rotary evaporation and the resultant 6olids were 
washed with isopropanol. and filtered. The mother- 
liguor was flash chromatographed on silica gel in 1:1 
hexane/ethyl acetate to give 60 jog of product. Further 
flushing of the column with isopropanol followed by 
preparatory TLC of the evaporated residue gave an 
additional 100 mg of product. NKR (200 KHz . 
DMSO-d 6 ) 6 7.90 (d. 2H. J- 8Hz): 7.12 (d. 2H. J- 
BHZ): 5.30 (S. 2H): 3.08 (S. 2H): 2.50 (t. 2H. J- 
7Hz): 1.49 (B. 2H): 1.24 (n. 2H): 0.79 (t. 3H. J- 
7Hz). Mass. Calcd. for C 13 H 1 9 C1N 2 0 4 : 
3S0.1033. Found 350.1066. 
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ExawMt a 

PART A: Preparation of 2-Buty 1 -4 -chl oro-1 - 

'. <4.nitrobenzyni»id'azo1t-S.aga tlc acid 

2-Butyl-4-chloro-5-(cyano»tthyl)-l-(4-nitro- 
S benzyl Jimidazole (7. OS g) and a 1:1 aixturo of 12 M 
HCl and glacial acelic acid (17$ ML) wtrt nixed and 
refluxed for 6 hours. The solvents were removed by 
rotary evaporation and water (300 itL) was then added 
to the residue. After a few ninutes. the product 

10 precipitated and was collected and dried to give 

7.35 g of a solid: in. p. 207. 0-210. 0». NMR (200 KHz . 
DMSO-d 6 /CDCl 3 ) 6 8.20 (d. 2H. J. 10Hz); 7.22 (d. 2H. 
J- 10HZ): 5.28 (s. 2H): 3.42 (8. 2H): 2.52 (t. 2H. 
J- 7HZ): 1.64 (ID. 2H): 1.34 (». 2H); 0.86 (t, 3H. 

15 J- 7Hz). Anal. Calcd. for C 16 H 18 C1N 3 0 4 : c. 54.63: 

H. 5.16: N. 11.94. Found: C. 54.52: H. 5.05: N. 12.21. 

PART B: Preparation of Methyl 2-butyl-4-chlbro-l - 
(4-nitrobenzyl)iTridazolc-S-acetate 

20 2 -Butyl -4 -ch lor o-l- ( 4 -ni trobenzyl ) imidazole-5- 

acetic acid (7.35 g. 20.9 mmol. leq): 3.1M HCl in 
dioxane (34.0 ir.L. 105.4 nmol. 5 eq) and 100 mL 
methanol were mixed and refluxed for 7.5 hour6. The 
solvents were removed by rotary evaporation and the 

25 residue taken up in methylene chloride and 1 N. NaOH 
(?00 mL each). The layers were separated and the 
organic layer washed two more times with IN NaOH 
(300 mL each), dried and concentrated to give 5.43 g 
of a light pink 6olid: m.p. 97. 5-100. 0" . NMR (200 

30 Mllz. DKSO-d fc ) 6 8.23 (d. 2H. J » 9Hz); 7.33 (d. 2H. 
J » 9Hz): 5.50 (S. 2H): 3.73 (s. 2H ) : 3.40 (6. 3H) : 
2.66 (t. 2H. J« 7HZ); 1.53 (m. 2H): 1.22 (m. 2H): 0.76 
(t. 3H. J. 7Hz). Mass Calcd. for c 17 H 2 o N 3 0 4 C1 : 
365.1140. Found: J65.1158. 
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Methyl 2-butyl-5-chloro-l-(4-nltroben»yl)- 
Uidazolt-5-acttate was alto prepared by the procedure 
described In Exaaple 2 Part B. t torn 2-Lutyl -5 -chloro- 
l-(4-hitrobenzyl)i»io , azolt-S-acetic acid. KM* (200 
S KHz. CDC1 3 ) 6 8.23 <d. 2H. J- lOHz): 7.20 (d. 2H. 
J- 10Hz); 5.21 (a. 2H); 3.75 (S. 3H): 3.67 (a. 2H): 
2.58 (t of t. 2H. J- 7Hz); 1.32 (q of t. 2H. J- 7Hz): 
0.86 (t. 3H. J- 7H2). Mass Calcd. for C^H^CIN^ : 
365.1142. found 365.1132. 

10 

PART C: Methyl 2-butyl-4-ehloro-l-(4-aminobenzyl )- 

imidazole-S-acetate 

A mixture of methyl 2-butyl-4>chloro-l-(4-nitro- 
benzyl )imida2ole-5-acetate (5.00 g. 13.7 mmol, 1 «q). 

15 iron (2.67 g. 47.8 mmol. 3.5 eg), glacial acetic acid 
(5.«7 mL. 95.3 mmol. 7 eg), and methanol (250 mL) vas 
refluxcd for 5.5 hours. The solvent was removed by 
rotary evaporation. The residue was diluted with 
water (300 mL) and extracted five time6 with 300 mL 

20 portions of ethyl acetate. The organic layers were 
dried and concentrated. The residue was flash 
chromatographed in 75:25 hexane/ethyl acetate over 
6ilica gel to give «.53 g of a golden yellow oil which 
crystallised after standing for several days. HKR 

25 (200 KHz. CDC1 3 ) 6 6.72 (d. 2H. J- 7Hz ) ; 6.60 (d. 2H. 
J- 7Hz): «.99 (s. 2H): 3.61 (s. 3H); 3.47 (s. 2H): 
2.60 (t. 2H. J- 7HZ); 1.68 (ID, 2H): 1.35 (m. 2H): 0.86 
(I. 3H. J« 7H2). Kacc spectrum shows M* ■ 335/337. 

Mass Calcd. for C 17 H 2 2 N 3°2 C1 : 33S - 1400 - Pound: 
30 33S.1407. 

The following intermedia tee were prepared by the 
procedure described in Example 2. Part C from the 
corresponding nitro intermediates: 

» - »5- 
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15 



20 



25 



Ei 




ai e! 


Ei 

tin ■ 


MP f *ei 


4 -NHj 




n-butyl CH^COjCHj 


Cl 


(Ml.)" 


4-NH 2 




n-b\ityl CI 


OCOCHj 


(oil) b 


4-NH_ 
2 




n-butyl CI 


CH,OH 
2 


(oil) c 




a 


NKR (200 MH2. CDC1 3 ) 6 


6. 85 (d. 2H. 


J- 






7HZ): 6.63 (d. 2H. J- 


7Hz): 4.95 (E 


. 2H): 






3.69 (S. 3H): 2.57 (t. 


2H. J ■ 7Hz): 


1.59 (t 






Of t. 2H. J. 7.7HZ): 1 


.30 ( t of q. 


2H. Jr 






7.7HZ): 0.86 (t. 3H. J 


- 7Hz). 






b 


NKR (200 MHz . CDClj) 6 


6.74 (d. 2H. 


J- 






10H2): 6.60 (d. 2H. J. 


10Hz): 4.97 


(b. 2H): 






4 .95 (S. 2H): 3.56 (t. 


2H. J. 7Hz): 


1.86 (6. 






3H) : 1 .64 (t of t. 2H. 


J- 7.7HZ): 1 


•33 (t of 






q. 2H. J« 7.7HZ): 0.85 


(t. 3H. J. 7H2). 




c 


NMR (200 KHz. CDC1 3 ) * 


6.80 (d. 2H. 


J- 






10Hz): 6.69 (d. 2H. J. 


10HZ): 5.05 


(6. 2H): 






4.43 (S. 2H); 2.56 (t. 


2H. J« 7H2): 


156 (t 






of t. 2H. J« 7.7H*); 1 


•2C (t Of q. 


2K. J. 






7.7H2): 0.83 (t. 3H. J 


• 7H2). 
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lot 

PART D: Preparation of Methyl 2-bvtyl -l-[4- 

(2-c*rboxybtnxanido)benxyl J-4-chlero- 

— : inli±L^±z±i.»silil± ; 

A chlorcfor» solution (10 »L) of nethyl 2-butyl- 
«-chloro-l-(4-eminobeniyl)iiBidazole-5-acetate (500 »g. 
1.5 nmol. 1 eq) was nixed with a chloroform solution 
(10 nL) of phthalic anhydride (221 »«. 1.5 mol. 1 eq). 
After five minutes of stirring at room temperature, 
product began to precipitate. After 24 hours, the 
product was filtered, washed with a aininum amount of 
CHC1 3 and dried to give 400 ng of a white solid. 
After some evaporation, the Bother liquor yielded an 
additional 220 ng of product, both of which had 
identical nelting points; a. p. 109.5 - 112.5*. NKR 
15 (200 KHz. DMSO-d fc ) 6 10.37 (S. 1H); 7.85 (d. 2H. 
J- 8H2): 7.71-7.50 (m. 5H): 6.96 (d. 2H. J. 10H2); 
5.12 (6. 2H>: 3.60 (s. 2H): 3.49 (s. 3H): 2.55 t. 2. 
J- 7H2): 1.52 (m. 2H); 1.27 (n. 2H): 0.83 (t. 3H. J- 
7H2). The carboxylic acid could be titrated with 
20 1.000 N NaOH to form the sodium salt. High resolution 
mass spectrum shows M-1B (loss of HjO) . Calcd. Mass 
i0T C 2S H 26 C1N 3°5 : « 651455 - Pound: 465.14«0. 

Example 3 

25 PART A: ^Preparation of 2-Butyl-5-chloro-l-(4- 

ni t robenzyl ) imida2ole-4-acetic acid 

2-Butyl-5-chloro-4-cyanomethyl-l-(«-nitrobenzyl )- 
imidazole («.«fl g) was converted to the corresponding 
carboxylic acid by the procedure described in Example 

30 2. Part A. No product precipitated upon the addition 
of water (300 nL) until the pH was raised to about 3 
with cone, ammonium hydroxide to liberate the imid- 
azole from its HC1 salt. The precipitated solids were 
amorphous and ethyl acetatt (5 x 300 nL) wa6 U6ed to 

35 extract the product. The organic layers were dried 
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and concentrated to give 3. 13 g of a ytllow folid. 
RecrystallSzation fro» nexent/othyl aettato govt J. 04 
0 of « white solid: ».p. . 138. 0-139. ft*. MKR (200 
KHz. CDC1 3 ) 6 8.25 <d. 2H. J. 10Hz); 7.21 (d. 2H. 
5 J. 10Hz): 5.23 (8. 2H); 3.30 (t. 2H); 2.63 <t. 2H. J. 
7Hz): 1.63 (I Of t. 2H. J. 7.7H2); 1.32 (t Of g. 2H. 
J- 7.7H2): 0.87 (t. 3H. J. 7Hz ) . An*]. Calcd. for 

C 16 H 1B C1N 3°4 : C * 54 * 63; 5 ' 16 5 11.94. found: C. 
54.75: H. 5.29: N. 12.14. 

PART B : Preparation of Methyl 2-butyl-l-[4-(2- 

ca rboxybenzanido) benzyl )-5-chl or o- 
imida7o3e-4-acetate 

2-Butyl-5-chloro-l-(4-nitrobenzyl)i*idazole-4- 
1S acetic acid (Part A) was carried on to Methyl 2-butyl- 

'1-14- (2-carboxybenzamido)benzyl]-S-chloroin>idaz61e-4- 
acetate: m.p. 150. 5-152. 5* by the procedure described 
in Example 2. NKR (200 KHz. DMSO-d fc ) 6 13.00 (b6. 1H): 
10.40 (S. 1H). 7.87 (d. 1H. J- 8Hz): 7.67 (d. 2H. 
20 J- 8Hz): 7.71-7.52 (a. 3H): 7.02 (d. 2H. J- 8Hz); 5.13 
(6. 2H): 3.61 (E. 3H): 3.52 (s. 2H): 2.59 (t. 2H. 
J- 7Hz): 2.53 (t of t. 2H. J- 7.7Hz): 1.28 (t of g. 
2H. J- 7.7Hz): 0.82 (t. 3H. J ■ 7Hz ) . Mass Calcd. for 
C 2S H 2fc ClN 3 0 5 »K 2 0: 465.1455. Found. 465.1460. 

25 

Example 4 

PART A: Preparation of 2-n-Butyl -4 -chloro-5-methoxy- 

methy 1 - 1- (4 -ni tr obenzyl ) imidazole 

2-n- butyl -4-chloro-5-bydr oxymethy 1 -1 - (4 - 

30 nitroben2yl ) imidazole (10.5 g. 32.4 mmol. 1 eg), cone, 
sulfuric acid (26 mL) and aethanol (300 mL) were mixed 
and refluxed overnight. The solvent. was removed in 
vacuo and the residue taken up in water (about 
300 mL). The pH wos adjusted to 5 with IN NaOH and 

35 then this agueous portion extracted with ethyl acetate 
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i 11 * 250 »L). The organic layert vert collteiid, 

: dried (MgSO^) and the solvent removed ID v»cui? to 

£ . yield 11.57 g of an ap.ber oil. KMF (?oo kht, cdci ) 

| o«. 22 (d. 2H. J. iHz); 7. IS (d. 2H. J. 8H2): 5.26 

t 5 (s. 2H>: 4.25 (•. 2H): 3.23 (s. 3H>: 2.52 (t. 2H. J. 

7Hz): 1.6« (t of t. 2H. J. 7.7Hz); 1.2B (t of g. 2H. 

J» 7.7Hz): 0.81 (t. 3H. J. 7Hz). Anal. Calcd. for 

C 16 H 20 C1N 3°3* (H 2 O) O.5 : C * ^5 . 4 1 ; H. 6.10: CI. 10.22. 
Found: C. 55.21: H. 6.22: CI. 9.52. 

10 

PART B : Preparation of l-(4-Aminpbenzyl )-2-n-butyl -4- 

_: chl or o-S- (methoxymethvl linidazole . 

To a solution of 2-n-butyl-4-chloro-5- 
nethoxyniethyl-l-(4-nitrobenzyl)imidazole (11.22 g) in 

15 siethanol (100 mL) under N ? was carefully added 1.0 g 
of 10\ palladium on charcoal. Hydrogen gas was then 
bubbled through the solution for 4 hours. The 
solution vas filtered through Celite* and the 
solvent removed in vacuo to yield 9.23 g of an amber 

20 oil. NMP. (200 KHZ. CDC1 3 ) 6 7.99 (6. 1H); 6.78 <d 

Of d. 4H. J « 5.5Hz); 5.05 (6. 2H); 4.24 (S. 2H); 3.27 
(s. 3H); 2.59 (t. 2H. J « 7Hz ) : 1.62 (t of t. 2H. J- 
7.7H2); 1.32 (t Of q. 2H. J « 7.7Hz); 0.84 (t. 3H.J. 
7Hz). Mass Calcd. for C, ,H„,C1N,0: 307.1451. 

2S Found: 307.1460. 



PAPT C: Preparation of 2 -Bu t y ) - 1 - [ 4 - ( 2-car boxy benz - 

ami do ) benry 1 )-4-ch)oro-5- ( me thoxy methyl } - 
imida zole 

30 TJit above cor;our.d was prepared from 

l-(4-aminober.vyl)-2-n- butyl - 4 -chl oro-5- (methoxymethy 1 ) 
imidazole (3.00 g. 9.7 rnmol . 1 eq) and phthalic 
anhydride (1.44 g. 9.7 mmol. 1 eq ) ueing the procedure 
of Example 2. Part D. WorK-up yielded 1.71 g of an 

35 off-white powder, which vas washed with acetonitr ile. 
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The Insoluble material was filtered end dritd to yield 
1.17 g of i whits powderj a, p. US. S-lt( . 5*C. NKI 
(200 KHr , DKSO-d ft ) 6 13.01 (a, 1H); 10. It (•. 1H)| 
7. 87 (d. 1H. J» 7H*>; 7.75-7.48 (a. 5H>; 7.03 <d. 2H. 
J- BHl): 5.18 <s. 2H)>. 4. JO (t. 2H): J. 20 (•. JH): 
2.S4 (t. 2H. J- 7H2); l.S« (t Of t. 2H. J- 7.7HX): 
1.30 (t Of <J. 2H. J- 7.7HZ): 0.83 (t. 3H. J. 7Hz). 
Anal. Calcd. for C 24 H 2fc ClN 3 0 4 :C. 63.22; H. 
5.75: CI. 7.78. found: C. 63.54; H. 5.76; CI. 7.58. 

Examples 5-18 shown in Table l were prepared or 
could be prepared by the procedures describod in 
Examples 2-4 from the appropriately substituted 
aniline derivative and a suitable anhydride or acid 
chloride. Other solvents, such as benzene or ethyl 
acetate may be substituted for chloroform. 
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R 




KP(»C) 



n-butyl CI CH 2 C0 2 CH 3 (oil)' 



o 



n-butyl CI CH 2 C0 2 CH 3 138.0-141 




J 



r.-butyl CI CH 2 C0 2 CH 3 1B4. 0-186 



o: 



n-butyl CI CH 2 C0 2 CH 3 169.0-170 



j n inyl CI CH 2 C0 2 C» 3 172.0-173 
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ETD 



Ill 

TJblt I (cont'd. > 



ex. 



hpcc* 



10 



HO 




n-butyl CI CH 2 OCCH a 140. 0-144. S 



10 



n -JCT* 



n-butyl CI CHjCOjCHj 129-131 



15 



12 

HO 




n-butyl CI CH 2 C0 2 CH 3 119-121 



I 

0 M(CH 3 ) 



20 



,N0 2 (H) 



13 

HO J\ ^ 



n-butyl CI CH 2 C0 2 CH 3 148-151 



25 



14 

HO 




0 

OCCH,(H) 



n-butyl CI CH 2 C0 2 CH 3 159-160 



H(OCCH ) 

9* J 



30 



15 



HO 

— 964 



35 or IQ 

HO ' \ 



n-butyl CI CH 2 C0 2 CH 3 175-176 
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Ex. 



: t. 

HO 



r 

0 



CI 



I 

CI 



* iconic. j 



D 



n butyl CI CH ? CC» 2 CH 3 



( OCHA aalt) 



199.0-200.0 



10 




IS 16 



20 



n-butyl CI CH 2 OCH 3 



H(OCH 3 ) 



2b 



30 




173 . b- 177.0 



n-butyl CI CH 2 C0 2 CH 3 1S1-1S3 



a NMP (200 MHz. CDClj) 6 9.48 (bB. 1H): 

7.87-7.61 (jr.. 2H): 7.b-/.U4 (in. b'ri) ; C. * (d. 
2H. J. 9H2): 4.98 (6. 2H): 3.4S> (6. 3H): 3.40 
(£. 2H): 2.S6 (m. 2H); 1.48 (m. 2H): 1.26 (in. 
2H); 0.72 (t. 3H. J« 7H2). 

• E xample 19 

Preparation of 2 -Buty 1 - 4 -chlor o- S-hydr oxymet hy 1 - 

1 - ( 4 - ca r boxy be n z y 1 ) i m i d azole 

The title con.pound was prepared from 2-butyl- 
4 -cMGro-S : hy<ircixyn.fthyl-l-(4-cyanobenzyl) imidazole by 
the method described in Example 2. Part A. NMR (200 



KHz. CDC1 



DMSO d fc ) 6 7.96 (d. 2H. J 



8HZ): 7.13 (d. 
2H. Ji 8Hz): 5.33 (s. 2H): 4.40 (6. 2H); 2.50 (t. 2H. 
J« 7Hz): 1.17 (i of t. 2H. J- 7.7H2): 1.27 (t of q. 
2H. J= 7.7H2): O.Bl (t. 3H. J« 7Hz ) . 



3b 
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Preparation of S-Acttoxy»ethy)-2-butyl-l-(|. 
CTboxyb«nzvn.4.cMoroiiild« »ol» 

2-Butyl-l-(4*carboxybenzyl)-4-chlorc-5-(bydroxy- 
methyl )imidazole (2.00 g. 6.2 uol. 2 eq>. acetic 
anhydride (1.46 »L. IS. 5 mmol. 2.5 eq). tr iethylamine 
(2.59 mL. IB. 6 mmol. 3 eq) and TH7 (so mL) were mixed 
and stirred for 3 days. Water (200 mL) was added to 
the solution and the mixture was stirred for 0.5 
hours. The pH va6 lowered to 5 with cone. HC1 and 
the mixture extracted with ethyl acetate (3 x 100 mL) . 
The organic layers were dried (MgS0 4 ) and concentrated 
to give 2.47 g of a brown oil. This product (2.16 g) 
was dissolved in a minimum of etbyl acetate and 
dicyclohexylemine (DCHA) (1.18 mL. 1 eq) was added and 
mixed. The solution was allowed to slowly evaporate 
overnight. The DCHA salt so obtained (1.43 g) was 
subsequently taken up in ethyl acetate (100 mL) and 
washed with 1 N HC1 (3 x 100 mL). followed by brine. 
The organic layer wac dried (MgSO^) and concentrated 
to give a yellow oil (670 mg). NKK (200 MHz. CDC1 ) 
6 8.09 (d. 2H. J- 10HZ): 7. OS (d. 2H. J- 10Hz); S.20 
(6. 2H):4.9B (6. 2H); 2. SB (t. 2H. J. 7Hz): 1.B2 (t of 
t. 2H. J- 7.7H2); 1.33 (t of q. 2H. J. 7.7Hz): 0.86 
(t. 3. J- 7Hz). Anal. Calcd. for c 18 H 2 i clN 2°4 •' 
C. 59.26; H. 5.80. N. 7.68. Pound: C. 58.8.9; H. 6.17; 
N. 7.39. Mass Calcd. for c 1B H 2 i clN 2°« : 36<-1200. 
Pound: 364.1167. 
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II* 

LlAMtlS-21 

Preparation of Mtthyl 2-butyl-4-chloro-l-l« -(trif luoro- 

»rthyHulfonamido)bfn2y111»ldixole.<-acete f 

A solution or triflie anhydride (0.86 ml. 5.2 
nnol. 1 eq) in methylene chloride (S »L) was dripptd 
into * solution of methyl 2-butyl-l-(4-aminobenzyl )- 
4-chloroimidazole-5-aceiate (1.74 g. S.2 mmol. 1 eq) 
end tr iethylaitiine (1.44 &L, 10.4 maol. 2 eq) in 20 mL 
of methylene chloride at -7B*C. The solution was kepi 
at -78*C for 1 hour after which it was allowed to warn 
to room temperature . After 24 hour6. the reaction was 
quenched with water (100 mL) end the pH adjusted to 5 
with cone. HC1 and the aqueous extracted with methylene 
chloride (5 x 100 mL). The organic layers were dried 
(MgSOj). concentrated, and the residue flash chiomato- 
graphed in 1:1 hexane/ethyl acetate on silica gel. 
The crystalline product which formed in the 1:1 hexane/ 
ethyl acetate solution while the crude product wis 
being applied to the column was isolated (1.03 g). 
Chromatography of the mother liquor yielded an 
additional 1.03 g of the title compound as a white 
solid: m.p. 154 . 0-1S7 . 0* . The product could be 
titrated with 1 equivalent of 1.000 £ NaOH. NKP (200 
KHz . CDC1 3 ) A 7.32 (d. 2H. J- 10Hz ; 6.91 (d. 2H. 
J« 10Hz); 5.15 (6. 2H): 3.62 (6. 3H): 3.46 (6. 2H): 
2.55 (t. 2H. J« 7HZ): 1.56 (ID. 2H): 3.26 (m. 2H): 0.72 
(t. 3H. J * 7 H z ) . Mass Calcd. for c 1B ,1 2 i N 3°« SF 3 C1 : 
467.OB90. Pound: 467.0872. 

Examples 22-25 in Table 2 were prepared or could 
be prepared by the procedure described in the above 
example employing the appropriately substituted 
l-(aminobenzyl )- imidazole, which in 6ome instances is 
followed by est*: hydrolysis familiar to one skilled 
in the art . 
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Ex . . 
ho_^ El 

22 NHSO„CF. 



23 



24 



NHS0 2 CF 3 



NHSOjCFj 




25 NHSOjCFj 



n-butyl 
n-butyl 

n-butyl 
n-butyl 



eI 

CI 
CI 

CI 
CI 



e! 

CHjOH 
CHjOCHj 

^CH 

ch och.ch j 
N:h 3 

CHjCOjH 



HPCC) 



(Oil)* 



a NMR (200 KHz. CDClj) 6 7.29 (d. 2H. J. 

10Hz): 6.64 (d. 2H. J- 10Hz): 5.11 (s. 2H); 
3.45 (s. 2H): 2.56 (t. 2H. J- 7Hz > : 1.60 (in. 
2H): 1.30 (m. 2H): 0.85 (t. 3H. J. 7H2) 

E xample 26 

Preparation of 2 - Buty 1 - 4 -chl or o- 5- [ ( 1H- 1 et r az ol - 

* :X.\ ) 1'?JA^L1 -J -I 3 - (lH-t et razol-5-vn be nzvn imidazole 

2-Butyl-4-chloro-l-(3-cyanobenzyl)-5-(cyano- 
methyl )imidazole (2.00 g. 6.4 mmol. 1 eq): ammonium 
chloride (0.91 g. 17 mmol. 2.7 eq): 6odium azide 
(1.11 g. 17 mmol. 2.7 eq) and DMF (25 mL) were mixed 
and stirred at 80"C for 24 hours. The mixture was 
filtered and the solvent removed by rotary evapora- 
tion. The residue was dissolved in water (100 mL) and 
n*-' * fcylopr* rhlpr id*- (100 mL) . The layers were separated 
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and the aqueous layer extracted again with methylene 
chloride (2 x 100 »L). The aqueous was thtn acidified 
with cone. HCl to pH of 3. Tht solid which precipi- 
tated w»t collected and dried to give 560 ng of the 

5 title compound as a ten solid; ».p. 254 - (darken). 
258" (dec). The product when titrated with 1.000 {£ 
KaCH shoved the presence of exactly two acidic func- 
tionalities. KKR (200 KHz. DKSO-d ( ) 6 8.79 (d. 1H. 
J- 7Hz); 7.69 (6. 1H): 7.53 (t. 1H. J- 7HZ); 7.10 (d. 
10 1H. J- 7H2): 5.37 (6. 2H): 4.23 (6. 2H): 2.57 (t. 2H. 
J- 7Hz): 1.53 (t of t. 2H. J- 7Hz): 1.27 (t of g. 2H. 
J- 7 Hz): 0.80 (t. 3H. J> 7Hz): Anal: Calcd. for 
C 17 H 19 C1N 10 : C. 51.19: H. 4.80. Found: C. 51.04: 
H. 4.69. 

Example 27 1 
Preparation of 2-Bu*.yl-4-chloro-5- [ (lH-tetrazol-5- 
y )) me th y 11 - 1- [ 4 -(lH-tetra2ol-5-yl)benzynimidazole 

The title con-pound was prepared from 2-butyl-4- 

20 chl or o- 1 -( 4 - cyanobenzyl )- 5- (cyanomethyl ) imidazole by 

the procedure described in Example 26: m.p. 228 (dark). 
229.0-230° (dec). Titration with 1.000 N NaOH 6howed 
the presence of exactly two acid functionalities. NKR 
(200 KHz. DMSO-d 6 ) 6 7.95 (d. 2. J- 7Hz ) : 7.13 (d. 2. 

2b J. 7HZ): 5.34 (S. 2): 4.23 (S. 2): 2.53 (t. 2. J ■ 

7Hz): 1.50 (t of t. 2. J« 7.7HZ): 1.26 (t of g. 2. J. 
7H2): 0.79 (t. 3. J= 7Hz): 1R 3420 br . 1930 br . 740 

cm" 1 . Kass Calcd. for C 13 H 19 C1N 10 : 39B1 « B 2- Found: 
398.1509. 

30 
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10 



15 



30 



35 



Preparation of 2-Butyl-4-chlero-S-hydrexy»tthyl-l 
iPM llmidobenzynim i.a* toll 



l-(4-A»inobenzyl)-2-butyl-4-chloro-S-(hydroxy- 
met hyl ) imidazole (1.00 g. 3.4 mmol. 1 eq) in 20 »L of 
methylene chloride was dripped into a stirred solution 
of i>iii)i«loyl chloride (0.49 mL. 3.4 mmol. l *g). 
triethylamine (0.96 mL. 6.62 mmol. 2 eq) and methylene 
chloride (LOO mL) . After 11 day6. the solvent was 
removed by rotary evaporation and the residue flash 
chromatographed in 1:1 hexane/ethyl acetate over 
silica gel to give 240 »g of the title compound as a 
light yellow glassy solid: re. p. 65.0-73.5*. nmr (200 
MHz. CDC1 3 ) 6 (key peaks only) 7.97 (m. 2H); 7.79 
(m. 2H); 7.43 (d. 2. J. 10Hz); 7.11 (d. 2H. J- 10Hz); 
4.50 (s. 2H); 2.57 (t. 2H. J. 7Hz); 1.67 (m. 2H); 1.3« 
(m. 2H): 0.87 (t. 3H. J- 7Hz). Mass Calcd. for 
C 23 H 22 C1N 3°3 : 423 - 13<9 - Found: 423.1324. 

20 Exa mple 29 

Preparation of Methyl 2-buty 1 -4 -chl or o-l - ( « -N- 

Pht h a ]_i_r, i d ob e nz y_ 1 ) i m i da_z_o le-5-acetate 

Methyl 2-butyl-l-[4- (2-car boxy benzami do) benzyl )- 
4-cl.loioin.idazole-5-acetate (1.00 g). methanol (50 mL) 
25 and 3.6 mL of 3.1 N HC1 in dioxane were refluxed for 6 
days. The solvent was removed i_n vacuo and the residue 
taken up in ethyl acetate (100 mL). The organic phase 
was washed with 1 N NaOH (2 x 100 mL) and brine (1 x 
100 mL). dried (MgSO^) and concentrated. The residue 
was flash chr oxat ogr aphed over silica gel in 75:25 
hexar.e/et hy 1 acetate to give 400 mg of an oil which 
eventually crystallized: m.p. 141.5 - 143.0*. NMR 
(200 MHz . CDC1 3 ) 6 7.92 (m. 2H): 7.80 (m. 2H): 7.43 
(d. 2H. J-- lOMz); 7. OB ( 2H. J. lOHz); 5.17 (s. 2H); 
3.L2 (s. 3H): 3.60 (S. 2H): 2.62 (t. 2H. J . 7Hz ) ; 1.71 
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It of t. 2H. J- 7.7HI); I.U (t of «j, 2H, J» 7.7Hl)| 

o.it (t. jh. J- 7Hx). Mass caied. for c 2S h 24 cim,o 4 i 

46S.14SS. Found: 465.1440. 

gJUJElt »0 

Preparation of Methyl 2-butyl-4-chloro-l- 1 4- ( (N- 
tr if luoromethanesulf onyl )anthranilanido)benxyl ]- 

frTnidazo)e-5-acetate — . 

Hethyl-l-(4-aniinobenzyl)-2-butyl-4-chloro-5- 
in>ida20leacetate (1.00 g. 2.98 bboI. 1 eq). N-(tri- 
f luoromethanesulfonyl)anthranoyl chloride which it 
described in EP 003836. (0.86 g. 2.99 wool . 1 oq). 
and sodium bicarbonate (1.25 g. 14.9 »mol. 5 oq) were 
mixed and stirred in 50 bL Bethylene chloride (acid 
chloride was added last). The reaction was worked up 
after 2.5 hours by filtering. removing the solvent 
from the filtrate in vacuo and recrystallizing the 
residue from ethyl acetate/hexane to give 1.07 g of 
light yellow crystals: n.p. 151.0 - 152. 0». NKR (200 
KHz . CDC1 3 ) 6 9.32 (6. 1H): 8.02 (d. 1H. J- 10HX): 
7.79 (d. 1H. J-'lOHz): 7.56 (d of d. 2H. J- 10. 10Hz): 
7.50 (d. 2H. J- 10HZ); 7.78 (d of d. 1H. J ■ 10. lOHz): 
6.86 (d. 2H. J- 5.10 (6. 2H): 3.58 (6. 3H); 

3.45 (s. 2H): i.*5 (t. 2H. J- 7Hz): 1.52 (t of t. 2H. 
J. 7.7Hz): 1.22 (t of q. 2H. J- 7.7H2): 0.75 (t. 3H. 
J. 7Hz). Titration of the product with 1.000 N NaOH 
shows the presence of exactly one acidic function* 
ality. Anal. Calcd. for C^H^ClPjN^S : C. 51.15: H. 
4.46: N. 9.54. Pound: C. 50.95: H. 4.26: N. 9.67. 
Mass Calcd. for C^H^CIP^O^S : 586.1264 . Pound: 
S86.1222. 
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Preparation or 2-Butyl-4-chloro-l-l4-( (W-tr i f loore 
»eth*nesulfonyl)anthranila»ido)btnxyl Ji»idaiole-l- 

acetic acid 

Nttbyl 2-butyl-4-cbloro-l-[4-((><-trif luore- 
■ethanesulf onyl Janthranilaai do) benzyl ]imi da xole-S- 
acetate (400 mg. 0.66 «mol, 1 eq) was stirrtd in 1.0 £ 
NaOH (0.66 »L. 0.66 Bieol. 1 eg) for 9 hours under Nj. 
The pH vac adjusted to 5 with 1.0 £ KC1 and the 
product precipitate va6 collected and dried affording 
120 mg of the title compound as a white solid. The 
KKR spectrum shows the methyl ester to be Kissing. 
Mass spectrum shows M-C0 2 peak. Mass Calcd. for 
C 23 H 24 Clr 3 N 4°3 8: 528 - 1209 - 'OttDd: 528.1236. 

Example 32 

Preparation of 2-Butyl-l-[4- (2-carboxybenzanido)- 

benzyl 1-4-chloroimldazole-S-acetic acid 

The title compound was prepared from methyl 2- 
butyl-l-l4-(2-carboxybenzamido)benzyl]-4-chloroimid- 
azole-5-acetate by the procedure described in Example 
31: m.p. 170.5 - 175. o*. 

Examples 33-53 in Table 3 were prepared or could 
be prepared by the procedures described in Examples 30 
and 31 using the appropriate aniline and acid chloride 
starting materials. 
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Ex. 



KP(»C) 



33 




IWS0 2 CF 3 



" XX 



n-butyl CI CH 2 C0 2 CH 3 (oil)' 



n-butyl CI CH 2 C0 2 CH 3 



cr,so. 



" XX 



n-butyl CI CH 2 C0 2 CH 3 226-228 



CF SO K 
H 



3b 




n-butyl CI CH 2 C0 2 CH 3 



153-156 
(dec.) 



37 



CF,SO„N 



3 2 




n -propyl CI CH 2 OH 



H 



3B 




Br 



n-htxyl H CH 2 C0 2 CH 3 



9 7 3 ^ 1 

KHSO 
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3520 



Si 





Ex. 



.1 



u-propyl CI 



NHSOjCrj 



10 Ct i*°2 h ^l 



r.-butyl CI 



41 



CF SO . 
15 *H furyl 



A c 6 h 5 



n-propyl CI 



42 



C V°23 



n-butyl CI 



20 



*3 




CH^CHjCH-CH- CI 



2S 



KHS0 2 CF 3 



NHS0 2 CF 3 



44 




HMS0 2 CF 3 



n-butyl CI 



n-butyl CI 



41 



CK 



CH 2 OH 



CH 2 C0 2 CH 3 



CII 2 C0 2 CH 3 



CH 2 0H 



CHjOH 



CH 2 OCOCH 3 



CH 2 OCOCH 3 



n-butyl CK 2 C0 2 H CI 



3b 
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s 



20 



2S 



30 



T*M*. ) (con t'd.) 



p 



i 

n- butyl CI CH^CO.H 



10 CK 3 S0 2 



* B J { n-butyl Cl n-butyl 



49 || j n-butyl CH 2 C0 2 H Cl 



15 NHSO^CFj 



.c 



50 jN J n-hexyl Cl CH^COjH 



51 (| I n-butyl Cl CH 2 C0 2 CH 3 7*. 0-79.5 

3 ? . 



, K-N 
" ! I n-butyl Cl 





3 2. 2 • 



/' J 200.5-205.0 



H 



V-W. 

53 |l n-propyl Cl 



CF,S0„ N 
3 2 . 




-CH^.'" 



M 



a V.r.v {-/0i> MHz. CDC1 3 ) 6 8.69 (s, 1H); 7.82 (s. 1H); 7.75 (d. 

Ill, J- 7IU); 7.S9 (d. 2H. J* K"J!>; 7.55 (d. 1H. J. 7Hr); 7.45 
3b (t. )H. J= 'Hz); 6 87 (d. 2H. J- JOHz); 5.06 (s. 2H); 3.60 (s. 

3H); 3.40 fs. ?H); ?.54 (t. 2H. J« 7Hz); 1.55 (t of t. 2H. J« 
7.7112); J ( t of q. 2H. J- 7,7Hz); 0.78 (t. 3H, Jc 7Hz). 

-~ 975 



88015687 



fcJJLEJLLI »■ 

FART A: Preparation of Ethyl n-htptyl iaidate 

. hydrochloride 

To a solution of ceprylonitrile (JO g. 0.24 mol) 
in 25 mL of absolute ethenol cooled to o* vat bubbled 
HC1 gas (9.6 g. D.26 mol). After 7 days at 0* the 
viscous solution was diluted with 2S0 mL of anhydrous 
ether and the precipitated product was filtered with 
suction onto a coarse frit and washed liberally with 
ether before placing under a vacuum to remove residual 
solvent. The product was stored under nitrogen at 0* 
to yield 22 g (44\) of a-whlte solid. NKR (2C0 MHt , 
DKSO-d 6 ) 6 4.40 (q. 2H. J. 7Hz): 3.30 (b. 4H); 2.45 
(B. 4H): 1.40-0.75 (b, 12H). Mass. Spec. 172 (M-Cl). 

PART B : Preparation of 2-Heptyl-5- (hydroxymethyl )- 

imidazole | 

In a high-pressure (bomb) reactor was placed 
ethyl n-heptylimidate hydrochloride (22 g. O.ll »ol). 
1. 3-dihydroxyacetone diner (9.5 g, 0.053 mol) and 
liquid ammonia (60 g. 3.5 boI). The reactor waE 
sealed and heated to 70* for 12 hours. The crude 
product (24.7 g) was purified by flash chromatography 
(silica gel. 300 g; 10:1 EtOAc/EtOH) to give 12.7 g 
(6l\) of a light yellow 6olid: m.p. 82-84*. nmr (200 
KHz > CDCl 3 /Acetone-d 6 ) 6 6.75 (s. 1H): 4.50 (s. 2H): 
4.50-4.25 (br s. 2H): 2.60 (t. 2H. 8H2); 1.75-1.60 (m. 
2H): 1.40-1.15 (m. 8H) ; 0.95-0.75 (m. 3H). Mass Spec. 
196. 167 (K-Et ) . 149 (H-Et-H,0) . 
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*A*T Cj Preparation of «-Cbloro-2-htPtyi-5.ny<j re iy. 

methvllwldaxolt 

To a solution of 2-heptyl-S-(hydroxy»ethyl )- 

imidazole (lo.o 9. si moI) in EtOH/1 ,4-dioxant (1:1; 
5 €00 ML) was added N-chlorotuccinimide (7.9 9, S9 ' 

mmol). After being stirred for 1 hour at rooa 

temperature the solvents wire xecoved on a rotary 

evaporator and the solid residue was partitioned 

between ethyl acetate and water (300 mL each). The 
10 organic phase was washed with water (ISO »L). dried 

(MgS0 4 ). filtered and concentrated to afford 12.4 |g 

crude product. Pecrystal 1 ixation (1:1 EtOAc/hexane. 

60 mL) gave 5.7 g (45\) of white crystals; a. p. 

134-140V NMP (200 KHz. CDC1 j/CD^OD) 6 4.50 (s. 
15 2H); 4.00-3.80 (br s. 2H): 2.65 (t. 2H. 5Hz): 

1.80-1.60 (m. 2H): 1.40-1.20 (IB. 8H); 0.90-0.80 (IB. 

3H). Mass Spec. 230. ! 

PART D: Preparation of 4-Chloro-2-heptyl -5- (hydroxy- 

20 methyl )-l-(4-nitroben2vl ^imidazole 

To a solution of 4-chloro-2-heptyl-5-(hydroxy- 
methyl )imida2ole (5.2 g. 20.7 mmol) in dry DM? (100 mL) 
W2 s added anhydrous * 2 C0 3 (<-3 g. 31.1 mmol) followed 
by 4-nitrobenzylbromide (5.4 g. 24.9 mmol). The solu- 

25 tion was stirred 3-5 hours at 65-70*. The reaction 
" mixture was poured into a 6eparatory funnel containing 
EtOAc and H ? 0 (300 mL each). The aqueous phase was 
extracted with EtOAc (150 mL) and the combined organic 
phases were washed three tines with H^O (150 mL) before 

30 .being dried (MgSO^). filtered and concentrated to give 
9.0 g brown crude oil. Chromatography (silica gel. 
450 g: 1:1 EtOAc/hexanes ) gave 1.3 g (17* overall. 3S\ 
of theoretical): m.p. 110-115*. NKB (200 KH2. CDC1 ) 
6 8.20 (d. 2H. 5H2): 7.20 (d. 2H. 5H2 ) : 5.35 (s. 2H); 

3S 4.45 (B. 2H): 3 .0-3.00 (m. 1H): 2,50 (t. 2H. 5H2 ) : 
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1.75-1. SO (a. 2H)i 1.40-1. 10 (a, IH); O.tO-0.75 (a. 
3H). H«ss Spec 365. 

PART E: Preparation ol 1- (4-A»lnobtnxy ) ) -4 -chlor o- 

5 2-hePtvI-S-hvdroxvafthviiit>^ tt oie 

To * solution of 4-chloro-2-heptyl-5-hydroxy- 
B.etr.yl-l-(<-nitrobenzyl)iniida2ole (1.00 g. 2.7 m^ol) 
in EtOH (30 mL) and glacial acetic acid (S mL) was 
added iron powder (2.5 g. 44.6 mmol). The mixture was 

10 6tirred while being refluxed for 20 minutes. The 

solution was cooled, the iron wa6 removed by filtra- 
tion, and the solution was partitioned between EtOAc 
and 20\ aq. K 2 CO> 3 (150 aL each). The organic phase 
was washed with saturated aqueous NaCl. dried (MgSO >. 

15 filtered and concentrated to afford 0.6 g yellow- 
orange oil. Flash chromatography (silica gel. 25 g: 
EtOAc/hexanes. 1:1) gave 0.74 g (60\) of yellow-orange 
oil. KKR (200 KHz. CDClj) £ 6.80-6.60 (ABq , 4H. 
7H2.32H2); 5.10 (s. 2H): 4.45 (s. 2H): 3.75-3.60 (m. 

20 2H): 2.55 (t. 2H. 5H2): 1.75-1.65 (ra. 2H): 1.30-1.15 
(m. 8H): 0.90-0.80 (m. 3H). Mass Spec. 335. 

PART F: Preparation of 4 -Chloro-2-hepty 1 -5 -hydr oxy- 
methyl-l-[4-( (N-trif luoromethane6ulfonyl )- 

2 5 anthranilarriido)ben2ylHmida2ole 

To a solution of 1- (4-ami nobenzyl ) -4 -chl or o-2- 
heptyl -5- (hydr oxyir.ethyl )imida2ole (211 mg. 0.63 mmol) 
in dry methylene chloride (10 mL) was added anhydrous 
e odium bicarbonate (263 ag. 3.1 mmol) followed by 

30 N- ( t r i f luor omet hanesulf onyl )anthranoyl chloride 

(180 mg. 0.63 mmol). After 2 hours the mixture was 
filtered, the filtrate was concentrated and the 
residue was purified by flaEh chromatography (silica 
gel. 10 g: ElOAc) T r > provide 298 mg (81%) of pale 

35 yellow solid; m.p. 90-95 # (dec). NMfl (200 MH2. 

88015687 
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CDClj/CDjOD) 6 7.7S-C.I0 IH): i.10 (t. 2H): 

4.40 (s. 2H); 2. SO (t. 2H. 7Hf); 1.75-1. SO (a. 2H); 
1.35-1.15 (a, BH): 0.9S-0.I0 (a. 3H). Mats Spec - no 
aast Son observed due to apparent decomposition: 424 
5 (M-NHSOjCFj-CHj). 

Example 55 

PART A: Preparation of Ethyl 3-nethoxypropylimidate 
hydrochloride 

10 This compound was prepared according to the 

procedure described in Example 54. Part A. From 
3-methoxypropionitrile (30 g. 0.35 sol) and hydrogen 
chloride (14.1 g. 0.39 sol) in ethanol (25 »L) there 
was obtained 37.7 g (64%) white solid. Maes Spec. 132 

15 (H-Cl). 

I 

PART B: Preparation of 5-Hydroxynethyl-2- (2- 

methoxyethyl imidazole 

Thi6 compound was prepared according to the 

20 procedure described in Example 54. Part B. Prom ethyl 
3-methoxypr opyl imidate (36.7 g. 0.22 nol). 1.3-dihyd- 
roxyacetone dimer (19.7 g. 0.11 mol) and liquid 
ammonia (90 g. 5.3 mol) there was obtained 14.0 g 
(411) of an off-white solid following chromatography. 

25 m.p. 100-107*. NKR (200 KHz. DMSO-d fc ) 6 6.70 (6. 
1H): 4.30 (6. 2H); 3.6 (t. 2H. 5Hz): 3.20 (s. 3H): 
2.80 (t. 2H. SHz). Mas6 Spec. 156. 

PART C: Preparation of 4-Chloro-5-hydroxymethyl- 

30 2- ( 2 -methoxyethvl )imida2ole 

This compound was prepared according to the 

procedure described in Example 54. Part C. Prom 

«-hydrcxymethyl-2- (2-methoxyethyl )imidazole (13.5 g. 

81.7 mmol ) and N-chlorc uccinimide (13.8 g. 103 irimol ) 
35 was obtained «.8 g (29\) of light yellow solid fol- 
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lowing chromatography (fillet gtl. (00 g; EtOAc); ».p. 
102-108-. KKR (200 NHl, CDC1 j/CDjOD) 6 4.50 <«, 
2H); 3.65 (a. 4H); 3.40 (i. 3H): 2.90 (t. 2H. SHz). 
Mais Sptc. 190. 

PART D: Preparation of 4-Chloro-S-hydroxyaethyl-2- (2- 

. wet hoxvethvll-l-M -nitrobenzyn imidazole 

This coapound vac prepared according to the 
procedure described in Zxaaple 54. Part D. Proa 
4 -chloro-5-hydroxymethyl -2- (2-ae thoxy ethy 1 ) imidazole 
(4.3 g. 22.6 g) va6 obtained 2.2 g (30\ overall. 60% 
of theoretical) of light yellow solid; a. p. 91-95*. 
KKR (200 KHz. CDCl^) 6 8.15 (d. 2H. 8Hz>; 7.20 (d. 
2H. 8H2): 5.45 (6. 2H): 4.45 (B. 2H): 3.60 (t. 2H. 
5Hz); 3.20 (g. 3H): 3.15 (6. 1H): 2.80 (t. 2H. 5Hz). 
Mass Spec. 325. i 

PART E: Preparation of l-(4-Aminobenzyl )-4-chloro-5- 

hydroxytnet.hyl-2-(2-methoxyethvl Hmidazole 

This compound was prepared according to the 
procedure described in Example 54. Part E . From 
4-chlor o-5-hydroxyroethyl-2- ( 2 -»e thoxy ethyl )-l- (<- 
nitrobenzyl ) imidazole (2.2 g. 6.75 ajnol) and iron 
powder (6.7 g. 120 r.mol) there was obtained 1.6 g 
(BOX) of light yellow solid: a. p. 164-167°. KKR (200 
KH2. CDC1 3 /CD 3 0D) 6 6.80 (d. 2H. 7Hz): 6.65 (d. 
2H. 7H2); 5.15 (6. 2H): 4.45 (6. 2H): 4.30 (s. 3H). 
3.60 (t. 2H. 5H2): 3.25 (s. 3H); 2.8 (t. 2H. 5Hz). 
Ma6S Spec. 295. 
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FART F: Preparation of 1- 14- (2-Carboxybenramido)- 

o«nxyl ]-4-chloro-S-hydroxy«tthyl-2-(2-»ethoxy- 

-tthYni»ig«?pit • 

To an acetonitrile solution (12 mL) of 1.(4. 

eminobenzyl )-«-chloro-5-bydroxymetbyl-2-(2-metboxy- 
ethyl Jimidazole (ISO mg. 0.51 mmol) was added on 
acetonitrile solution (2 *L) of phthalic anhydride 
(75 ng. 0.51 mmol). After stirring overnight at rooa 
temperature a light yellow precipitate was produced. 
The mixture was cooled to 0». filtered with suction 
onto a fine fritted funnel and the solid was washed 
with cold acetonitrile. chloroform and finally ether 
(2 mL each) to afford 180 sg (80\) of light tan solid. 
».p. 185-186* (dec). NKR (200 KHz. CDClj/CDjOD) 6 
8.05-6.95 (m. 8H): 5.30 (s. 2H): 4.50 (s. 2H); 3.60 
(t. 2H. 5Hz): 3.25 (6. 3H): 2.8 (t. 2H. 5Hz). Mass 
Spec. Calcd. for C^H^CINjOj (M-2H 2 0) : 407.1037. 
Found: 407.1031. 



Example 56 

Preparation of «-Chloro-5-hydroxyroethyl-2- (2-methoxy- 
ethyl)-i-l4-( (N-trif luoromethaneBulf onyl ) ant hr anil - 

ami<3o)benzyl 1 imidazole 

Thie compound was prepared according to the 
procedure described in Example 5«. Part F. Prom 
l-(«-aminobenzyl ) -4 -chloro-5-hydr oxymethy 1 -2- (2- 
methoxyethyl ) imidazole (200 mg. 0.68 mmol). N-(tri- 
f luoromethaneBulf onyl )anthranoyl chloride (190 mg. 
0.68 mmol) and 6 odium bicarbonate (280 mg. 3.3 mmol) 
in acetonitrile (5 mL) wa6 obtained 300 mg (Bl\) of 
tan solid after chromatography (silica gel. 20 g: 
EtOAc/EtOH. 20:1): m.p. 75-95* (slow dec): one spot 
by TLC . NMR (200 KHz. CDClj/CDjOD) 6 8.00-6.80 
(m. BH): 5.15 (6. 2H): 4.« r (6. 2H): 3.60 (t. 2H. 
5Hz): 3.15 (C. 3H): 2.75 (t. 2H. 5Hz ) . 
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Tht following compounds IStttd In Tsblt t vtrt 
prepared by the proctdurss dtieribtd In rssaples If, 
Parts t>. t and S4. Pari f er 5$, Par*, f . 



TfPlf 1 



10 



V 



■0 



B 

N 



KHCOB 



IS 

Ex . ( 



57 



CF SO 

3 *h 



se 



S9 



JO 



ttbyl (amorphous solid) 



1 i-propyl («torpbou6 solid) 



CF-SO-N' 
3 H 



CF.SO.N' 
2S 3 *H 




60 



30 61 



62 



3S 



CF-SO.N 
3 




o-butyl (sBbrphous solid) 0 



n-pentyl (a&orpbouc solid)* 3 



> jT^j ^ (sttorphoviB solid)* 



3 *H 



H0 2 



ethyl 18B-1B9.S 

(dee scld) 
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ex. 



15 



20 6B 



2S ' 



30 







P 



H0 2 C 




H0 2 C 





— 983 

3b 



ISO 

TfMf .1 (eentioutd) 



&JU E it KPCC1 



€9 ]. I n-propyl 281.5-103 

5 2 



** U ^1 n-buiyl 188.5-189.5 



10 ' 5 HO n-pen^yl 170.5-371.5 



JL B-beryl 171-171.5 

H0 2 



67 n-beptyl 181-1B2 

HO. ' 



ID ^> 



6 9 11 ^1 Q" CU 2 



70 j^J CH 3 0^2)"CH 150-152 



71 I ,J 0- CH 2 175-177 

H0 2 C ^ w 



88015687 




s 



10 



15 



20 



25 



30 



35 



I NHR I I.OS (d, lH); 7.12 (d, J H )J 7.52 (d. 
1H): 7.10 (t. 1H); 7.17 (a. JH); 4.1) (». 2H ); 

5.13 (l. 2H): 2.61 (quirt.. 2H)J 1.15 (t. 3H). 

b NMR 6 8.04 (d. 1H); 7.t3 (d. 2H); 7.51 (i. 
1H); 7.28 (t; 3H): 7.13 (b. 3H); 6.89 (■. 2H); 

5.14 (6. 2H): 3.11 dept.. 1H): l.ll (d. 6H). 

c NMR 6 8.05 (d. 1H): 7.64 (d. 2H); 7.52 (d. 
1H): 7.30 (t. 1H): 7.17 (n, 3H) 1 ; 6.«>2 (». 2H): 

5.15 (S. 2H): 2.66 (t. 2H); 1.53 (quint.. 2H); 
1.28 (sext.. 2H): 0.83 (t. 3H). 

d NMR £ 8.07 (d. 1H): 7.6B (d. 2H>: 7.52 (a, 
2H)J 7.30 (id, 4H): 6.93 (t. 1H); 5.29 (s. 2H): 
2.83 (t. 2H): 1.56 (It. 2H): 1.24 (to. 4H); 0.82 
(t. 3H). 

e NMR 6 8,03 (d. 1H): 7.61 (d. 2H): 7.51 (d. 
1H): 7.28 (t. 1H): 7.10 (m, 3H); 6.91 (t. 1H>: 
6.76 ( £ . 1H); 5.09 (6. 2H); 2.46 (d. 2H); 1.62 
(in. 6H): 0.99 (D, 5H). 



984 

88015687 

i 



EXJEPl* 7? 

PART A: Preparation of S-Hydroxy»ethyl-2-»erc«pto- 

l-(4-nltroben2vniwlnj»oi| f 

A mixture of 4-nltrobtn*y)a»ine hydrochlor ide (75 
5 g. 0.40 mol). 1. 3-dihydroxyacetone dimer (32.1. 0.17 
mo)) and potassium thiocyanate (SI. 9 g. 0.53 mol) in 
n-butanol (250 »L) and glacial acetic acid (40 »L) was 
stirred vigorously at room temperature for 46 hours. 
The mixture was suction filtered and the solid was 

10 washed thrice with water (300 mL) and thrice with 
ether (300 »L) before being dried overnight under 
vacuum to give 70.9 g (75\) of a yellow tan powder: 
in. p. 214-215" (dec). NKR (200 KHz. DMS0-d 6 ) 6 
12.25 ( e . 1H: absent in D 2 0 shake); B.20 (d. 2H. 

15 BHz): 7.40 (d... 2H. BHz): 6.90 (s. 1H): 5.40 (s. 2H): 
5.25 (t. 1H. 5Hz; absent in DjO shake); 4.15 (d. 2H. 
5Hz; s in DjO shake). Ma s e Spec. 265. 

PART B: Preparation of 5-Hydroxymethyl-2-methylthio- 

20 l-(4-nitroben?yl)imida2ole 

An ethanolic solution of sodium ethoxide was 
prepared by the gradual addition of sodium hydride 
(0.70 g of 60\ NaH in mineral oil, 17.6 mmol) to 
absolute ethanol (150 mL) . To thi6 5-hydroxymethyl - 

25 2-mercapto-l-(4-nitrobenzyl)imidazole (3.9 g. 14.7 
mmol) was added and after being stirred 5-10 minutes, 
iodomethane (2.5 g. 1.1 mL. 17.6 mmol) was added. 
After being stirred 3 hours at room temperature, the 
mixture was concentrated on a rotary evaporator and 

30 the residue was partitioned between ethyl acetate 
(500 mL) and water (2S0 mL). The aqueous phase was 
further extracted with ethyl acetate (250 mL) and the 
combined organic phases were washed with water (150 
mL) . saturated » ;ueous 6odium chloride (150 mL). dried 

35 (MgSO fl ). filtered and concentrated to leave 4.1 g of 
— 9 8 5 
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yellow-brown solid. Prrrytt«ll!t«tion from ethyl 
acetate gave 2.4 9 (64%) of light ytl low brown powder 
».p. 160-162*. NHR (200 KHz. DMSO-^) 6 i.20 (4, 
2H. 7HZ): 7.30 (d. 2H. 7HZj; 6.15 («. 1H); S.40 (ft, 
S 2H); S.20 (t. 1H. SHz; absent in D 2 o shake): 4.40 
(d. 3H. 5Hz; s in DjO shake); 3.40 (•. 2H; 
monohydrate; 6 3.S in D 2 0): 2.45 (c. 3H). 
Mass Spec. 279. 

10 PART C: Preparation of l-(4-Aninobenzyl )-5-hydroxy- 

methyl-2-(Tnethylthio)imidazole 

This compound wac prepared according to the 
procedure described in Exaaple 54. Part E, from 
5-hydroxymethyl-2-methylthio-l-(4-nitrobenzyl )inid- 

15 azole (21 g. 75.2 mmol ) and iron powder (75 g. 1.3 
mol) there was obtained 13.5 g (72\) of a yellow 
hygroscopic 6olid. NMR (200 KHz. CDClj) 6 6.90 
(6. 1H): 6.85-6.45 (q. 4H. 5HZ.51HZ): 5.10 (6. 2H) : 
4.40 (s. 2H): 2.40 (s. 3H). Mass Spec. 249. 

20 

PART D: Preparation of 1-14- (2-Carboxybenzamido)- 
benzyl )- 5-hyd roxymethyl -2- (methyl thio) - 

imi dazol e 

Thi6 compound was prepared according to the 

25 procedure described in Exareple 55. Part P. though in 
this case the reaction was run in chloroform and the 
filtered product was washed with chloroform and ether 
From 1- (4 -aminobenzyl ) -5 -hydr oxymethy 1-2- (methyl thio) 
imidazole (323 mg. 1.3 mmol ) and phthalic anhydride 

30 (192 mg. 1.3 mir.ol ) there wa6 obtained 486 mg (95\) of 
the title compound as a yellow powder; m.p. 115-118 # 
(dec). NKR (200 KHz. CDC1 3 /DMSO-d fc ) 6 9.80 ( 6 , 
1H): 8.00-6.65 (m. 9H): 5.20 (B. 2H); 4.40 ( E . 2H): 
2.50 (s. 3H). Mas' Spec. 379 (M-H 2 0). 
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Preparation of 1-14- (2-Carboxyb«nza»ido)b«nzyl-5- 

F)ydroxvmethyl-?.i»ethoxyUiaaioi» 

By repeating Example 72. Parte c and D. but 
subst itut ing 5-hydroxymethyl-2-»ethoxy-l-(4-nitro- 
benzyl imidazole as starting material in Part C. the 
compound 1- t4-(2-carboxybenzamido)benzyl )-5-hydroxy- 
methyl-2-methoxyimidazole can be prepared. 



IS 



10 Example 74 

PART A: Preparation of lr_aji6_-2-(Trif luorcmethane- 

sulf onatnl do level ohexanecarborvl ic a el a 

Ethyl l_ranB-2-(trif luoromethanesulf onamido)cyclo- 
hexanecarboxylate was synthesized from ethyl trens-2- 
aminocyclohexanecarboxylate IE. J. Horiconi and P. H. 
Mazzocchi. J. Org. Chem. . 3_1, 1372 (1966)) by the 
procedure described in Example 21. The crude product 
(2.S9 g. 6.55 mtnol. 1 eg) was then hydrolyzed by 
refluxing in 1.00N. NaOH (26.5 mL. 26.5 »mol. 3.1 eg) 
overnight under Nj. Water (100 mL) va6 then added 
and the pH adjusted to 3 U6ing IN HC1 . The agueous. 
was extracted with ethyl acetate (3 x 100 mL). the 
organic layers dried (MgS0 4 ) and concentrated to 
yield a crystalline white solid which was reery6tal- 
2S lized from n-butyl chloride. Obtained 1.71 g of 

product: m.p. 114.5-118.5". NKR (200 KHz. DMSO-d fc ) "' 
6 12.47 (bs. 1H): 9.S2 (bs. 1H): 2.35 (d of d Of d. 
1H. J. 10. 10.4Hz): 2.10-1.13 (m. 9H). Anal. Calcd. 
for C e H J2 P 3 N0 4 S: C. 34.91: H. 4.39; N. 5.09. 
30 Pound. C. 34.73: H. 4.22: N. 5.04. 
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FART B: Preparation »t Mttby) 2-butyl-4-cMoro-l-(4. 

(lLHll-J-(trinuere.»tth«ntiolfon««ido)eycJo- 
riexaneearboxanido)bensyl1i*idezola-S-acet«ie 
and methyl 2-butyl-4-ehloro-l-l4 -( cii -2-ftt 1 - 
5 f luorbmethanesulf one»ido)eyclohexaneear box- 

aTridolbenzyllimidatole-S-acetate 

t rens -2- (Tr i f luoromethanesulf onamido)cyclohexane- 
carboxylic acid (500 mg. 1.82 mmol. 1 eg) and thionyl 
chloride (2.30 bL. 32.6 rsoI. 17.3 eg) were nixed and 
10 refluxed for 2 hours. The excess thionyl chloride was 
removed i_n vacuo and the residue suspended in toluene. 
The toluene was removed by rotary evaporation and the 
procedure repeated to remove traces of thionyl chlor- 
ide. Pinal rotary evaporation yielded 460 mg of white 
IS crystalline acid chloride product which was used with- 
out further purification (IR 1789 en" 1 ). 

i 

Methyl 2-butyl-4-chloro-l-(4-aminobenryl )- 
imidazole-5-acetate (530 ng. 1.57 nmol . 1 eg), tran6 -2- 
(tri f luoromethanesulf onamidojcyclohexanoyl chloride 

20 (460 mg. 2.57 mmol . 1 eq) and sodium bicarbonate (400 
mg. 4.70 mmol. 3 eq) were nixed and stirred in chloro- 
form (20 mL) overnight. Water (100 nL) was then added, 
and the pH adjusted to 4 with IN HC1. The aqueous was 
extracted with methylene chloride (3 x 100 mL) and the 

25 organic layers dried and concentrated. Gradient flash 
chromatography of the residue in 60:40 hexane/ethyl 
acetate to 100\ ethyl acetate over silica gel yielded , 
two isomers: both of which were isolated as glasses. 
The faster eluting product being the minor ci6 isomer 

30 (170 mg) while the slower being the major trans isomer 
(520 mg) . 
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iULQl-IiOlitr: NMR (200 KHz. COCJj) A t.lt 
(«. 1H): 7.42 (d, 2H. J. lOHs); 1.14 (d. 2H. J. lOHt); 
6.47 (bd. 1H. J- tHX>: S.07 (S. 2H)J 2.72 (». 1H): 
3.57 (g. 3H>; 3.47 (a. 2H); 2.53 (l. 2H. 7H2); 
2. 24-2. '.2 (». I3H2): 0.82 (t. 3H. J- 7Hz ) . Anal. 
Calcd. for C 2S H 32 C1P 3 N 4°5 S: c « *0-*5: H, 5.44; 
N. 9.45. Pound: C. 50.(4; H. 5.44; N. 9.16. Mast 
Calcd. for c 2S H j 2 ^ lr 3 N 4 0 s S : *»2.1734. Pound: 
592.1731. 

cls -Itoreer : KKR (200 KHz . CDC1 } ) 6 7.94 (•. 
1H): 7.42 (d. 2H. J- 10HZ): 6.88 (d. 2H. J. 10Hz): 
6.52 (bd. 2H. J- 8Hz); 5.11 (s. 2H); 3.75 (». 1H); 
3.63 (6. 3H): 3.48 (6. 2H); 2.56 (t. 2H. 7H2); 
2.29-1.25 (m, 13H): 0.86 (t. 3H. J- 7H2). Anal. 
Calcd. for C 25 H 32 C1F 3 N 4 0 5 S: C. 50.63; H. 5.44. 
Found: C. 49.87: H. 5.65. Mass Calcd. for 
C 25 H 32 C1F 3 N 4°5 S: 592 - 173 <- Pound: 592.1689. 

Example 75 

PART A : Preparation of 2-Butyl -4 . 5-d i cvanoimi da zol e 

Ethyl pentanimidate hydrochloride (42.66 g. 
257.8 mmol. 1 eg), diaminomaleonitr i le (27.90 g. 
258.1 mmol. 1 eq) and pyridine (400 »L) were mixed 
and refluxed for 48 hours under Nj. The solvent was 
removed by rotary evaporation. 

The residue was taken up in ethyl acetate and 
filtered through a pad (3" x 4") of florisil. The 
solvent was removed in vacuo and the residue flash 
chr omatographed in 60:40 hexane/ethyl acetate over 
silica 'gel to give 16.59 g of a yellow 6olid which was 
used in the following 6tep without further purifica- 
tion. An analytical sample waE prepared by recrystal- 
lizing the crude product (3.03 g) from ether/hexane to 
give 1.55 g of yellow crystals; n.p*- 108 .0-109 .0* . 
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10HX); 5.10 (•. 2H); 2.69 (t. 2H. J» 7Hz); 1.72 (t of 
t. 2H. J- 7.7HX): 1.38 ( t of <J. ?H. J. 7,7Hz); O.tl 
(t. 3H« J- 7HZ). Mass Calcd. for C ie H 17 N & : 
279.1483. found: 279.1489. 

S 

PART D: Preparation of 2-Butyl-4.5-dicyano-l-[«-( (N- 
trif luoromethanesulf onyl )anthrani lamido)- 

b enzvnimidazole 

The title compound was prepared by the procedure 

10 described in Example 30 starting with l-(4-aminobenz- 
yl)-2-butyl-4.5-dicyanoimi'dazole and K-(tr if luoro- 
nethanesulf onyl )anthranilic acid chloride. KKR (200 
KHZ. CDC1 3 ♦ DMSO-d 6 ) 6 7.98 (d. 1H. J. 7Hz>: 7.32 (d. 
2H. J- 7Hz): 7.62 (d. 1H. J. 7Hz): 7.47 (d of d. 1H. 

15 J- 7.7HZ); 7.24 (d of d. 1H. J- 7.7Hz): 7.15 (d. 2. J- 

7.7HZ); 5.32 (S. 2HK 2.75l(t. 2H. J. 7Hz ) ; 1.70 (t Of 

t. 2H. J- 7.7HZ): 1.37 ( t of q. 2H. J- 7.7Hz): 0.92 

(t. 3H. J- 7HZ). Mass Calcd. for C, .H,,P,N.O,S: 

24 21 3 6 3 
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503.1348. Found: 530.1343. 



Example 76 

PART A: Preparation of Methyl l-[4- (N-benzylamino)- 
ber2Vl)-2-butyl-4-cMorolmidazole-S-acetate 

25 A mixture of methyl 1- (4-aminobenzyl )-2-butyl- 

4-chloroimidazole-5-acetate (1.00 g. 3.0 mmol . 1 eg), 
benzaldehyde (0.30 mL. 3.0 mmol. 1 eg). 4A* powdered 
molecular sieves (enough to make a slurry) and 40 mL 
THP was 6tirred overnight. The next day. more benz- 

30 aldehyde (0.2 mL) and acidic A1 2 0 3 (activity 1. lg) 
vere added and the slurry 6tirred another 24 hourE. 
The solids were filtered and the solvent from the 
filtrate removed i_n vacuo . The residue was di660lved 
in methanol (10 : L) and sodium cyanobor ohydr ide was 

35 added (0.19 g. 3.0 mmol. 1 eg). The mixture was 
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•tirred for 24 hours. *f ter which the solvent was 

removed jjj vacuo to yield « grten oil which was flesh 

ehromat ographed ovtr silica gtl In 70:30 htxant/ethy) 

acetate to give 740 »g of product as an oil. Nmr (200 

KHZ . CDC1 3 ) 0 7.42 - 7.24 (». 5H): 6.74 (d. 2H. J. 

7HZ): 6.S6 (d. 2H. J- 7HZ): 4.98 (I. 2H): 4.31 (f. 

2H); 3 61 (a. 3H>: 3.4B (6. 2H); 2.60 (t. 2H. J. 7Hz): 

1.67 (t Of t. 2H. J. 7.7Hz): 1.3S (t Of <J, 2H. J- 

7.7Hz): 0.89 (t. 3H. J- 7Hz ) . Mast Calcd. for 

C^.H, o ClN,0_: 425.1868. Found: 425.1853. i 
2 4 2 B j 2 I 

PART B : Preparation of Methyl 2-butyl-l-[4- (N-benzyl - 

N- ( 2- ♦ tr i f luoromethanesul f onamido ) benzoyl ) - 

amino)benzy) \ -4 -chlorolnl da zcle-S -acetate 

The title compound v*6 prepared from the compound 

of Part A by the procedure deEcribed in Example 30. 

NMR (200 KHZ. CDClj) 6 7.5? (d. 1H. J- 10Hz): 

7.33-7.16 (m. 6H): 6.89 (d. 2H. J. lOHz): 6.76 (d. 2H. 

J- 10HZ): 6.93-6.70 (m. 2H) : 5.12 (6. 2H): 5.02 (6. 

2H): 3.55 ( E . 3H): 3.39 (B. 2H): 2.47 (t. 2H. Jr 7Hz): 

1.64 (t Of t. 2H. J« 7.7Hz): 1.30 (t Of q. 2H. J- 

7.7Hz): 0.88 (t. 3H. J» 7Hz ) . Anal. Calcd. for 

C,,H,,C1P,N_0.S: C. 56.76: H. 4.76: N. 8.27. 
32 32 3 4b 

Found: C. 56.64: H. 4.90: N. 7.98. 

Example 77 

PAPT A: Preparation of 2-n-Buty 1 -4 -chloro-5-methoxy- 

methy)-l-tN-methyl-4-aminobenzyl1imidazole 

l-(4-Aminobenzyl )-2-n-butyl-4-chloro-5- (methoxy- 
methynimidazole (10.94 g) and ethyl formate (150 mL) 
were mixed and refluxed overnight. The excess ethyl 
formate was removed in vacuo and another 150 mL added 
and the mixture was refluxed overnight again. The . 
excess ethyl formate was removed in vacuo and the 
residue flash chromatographed over silica gel in 1:1 
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htxane/ethyl acetate to yield 9.52 g of a golden oil 
which .lowly crystallized after several days. This 
oil (9.«o g. 28 rboI. 1 tq) was dissolved in THP and 
to It LAH (IK in THr. 84.0 »L. 84 inol. 3 tq) was 
slowly added via syringe under Nj. After stirring 
for 1 h. the mixture was worked up as described in 
Pieser and Pieser. V.l pg. 584 (Steinhardt procedure) 
to yield 8.47 g of an orange oil. KKR (200 KHz , 
CDC1 3 ) 6 6.84 (d. 2H. J- lOHz): 6.55 (d. 2H. J. 
10Hz); 5.02 (s. 2H); 4.26 <s. 2H); 3.27 (s. 3H); 2.81 
(s. 3H): 2.58 (t. 2H. J- 7HX): 1.67 (t of t. 2H. J- 
7.7Hz); 1.35 (t of q. 2H. J. 7.7Hz): 0.87 (t. 3H. 
J-7H2). Anal. Calcd. for C J7 H 24 C1N 3 0: C. 63.44: 
H. 7.52: N. 13.06. Pound: C. 63.60; H. 7.61: N. 
12.86. 

PART B: Preparation of 2-n-Butyl-4 -chloro-5-»ethoxy- 

methyl-l-[4-(N-methyl-2-carboxy-3. 6-dichloro- 
benzamid)benzvnimidazole 

2-n-Butyl -4-chloro-5-methoxymethyl-i-[N-methyl-4 
aminobenryl ] imidazole (2.00 g. 6.2 mmol. l eq) and \ 
3.6-dichlorophthalic anhydride (1.35 g. 6.2 mmol. 1 
eq) were reacted by the procedure described in Example 
2. Part D to give 2.37 g of a white powder: m.p. 120.0 
123.5V The NKR 6hows a 7:2 mixture of conformers in 
DMSO-d fc . NMR (200 KHz. DMS0-d fc ) 6 (major 
conformer only) 14.25 (m. 1H): 7.76-6.85 (m. 6H): 5.09 
(E. 2H): 4.18 (6. 2H): 3.06 (6. 3H): 2.37 (t. 2H. J. 
7H2): 1.38 (t Of t. 2H. J- 7.7HZ): 1.21 (t of q. 2H. 
J» 7.7Hz); 0.77 (t. 3H. J. 7Hz ) . Anal. Calcd. for 

C 2S H 26 C1 3 N 3°4 : C * 5S ' 72 ' ***'• CI. 19.74. 
Pound: C. 55. 4B; H. 4.88: CI. 19.77. 

- 993 

88015687 



tX«»PJ» 7i 

PAKT A: Preparation of 2-n-Buty]-l-(«.cerbo»ethoxy- 
t>»nyy]).4-cMpro.S-fwethoirvit, ? ^ hvni»tfl| |ff ; tT 

2-Butyl-4-chlore-S-hydroxymtthyl-l-(«-cerboxy- 
5 btnzyl )Uidazole (17.6 g). methanol (500 mL) and cone, 
sulfuric acid (SO mL) vert Mixed end refluxed 
overnight. Potassium carbonate (100 g) was then 
carefully added to the solution which was cooled over 
ice. The reaction mixture was then stirred for 2.5 

10 hours. The solvent waE removed In vacuo and the 
residue dissolved in water (1 L). This aqueous 
mixture was extracted with ethyl acetate (3 x 400 
mL). The organic layers were combined, dried 
(MgSO^) and the r.olvent removed jo vacuo to yield 

15» 15.2 g of an oil. NMR (200 KHz. DMS0-d 6 ) b 8.46 

(d. 2H. J« 9Hz): 7.68 (d. 2H. J. 9H2 ) : 5.82 (s. 2H): 
4.80 (6. 2H): 4.37 (s. 3H): 3.66 (s. 3H): 3.02 (t. 2H. 
J- 7HZ): 2.01 (t of t. 2H. J- 7.7HZ): 1.77 (t of q. 
2H. J- 7.7Hz): 1.33 (t. 3H. J- 7Hz ) . Anal. Calcd. for 

20 C 18 H 23 C1N 2°3 : C ' 6162: N. 7.99. 

Found: C. 61.79: H. 6.76; N. 7.82. 

PAPT B: Preparation of 2-n-Buty 1 - 1- (4 -car boxybenzy 1 ) - 
4 -ch lor 0-5- ( methoxymethvl ) imidazole 

2 5 2-n -Butyl -1 - (4 -car borne thoxy benzyl ) -4 -chl oro-5- 

( nethoxymet hy 1 )imida2ole (15.2 g. 43.3 mmol. leg). 
0.5 N KOM in methanol (130 mL. 65.0 mmol. 1.5 eq). 
water (10 mL) and methanol (50 mL) were mixed and 
refluxed for 4 hour6. The solvent was removed in 

30 vacuo and the residue di660lved in water (300 mL). 
The pH was adjusted to 4 with cone. HC1 and this 
aqueous mixture extracted with ethyl acetate 
(3 x 300 mL). The organic layers were combined, dried 
(KgCO ). the 6olved removed in vacuo and the crude 

3L residue rerryrt allied from hexane/butyl chloride to 
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yield 9.6 g of vhitt solid; a. p. 124 . 5- 127 . 5» . NKR 
(200 KHz , DMSO-d 4 > 4 12.95 <b». 1H); 7.93 (d. 2H. 
J- 9H2); 7.16 (d. 2H. J- 9Hr); 6.30 (•. 2H): 4.11 (». 
2H): 3.19 (e. 3H): 2.50 (t. 2H, J- 7Hz): 1.49 (t of t. 
S 2H. J- 7.7Hz): 1.24 (t of Q. 2H. J- 7.7Hz): 0.80 (t. 
3H. J- 7Hz). Anal. Calcd. for C 1? H 2 jC1N 2 0 3 : 
C. 60.62: H. 6.29: N. 8.32. Pound: C. 60.89: H. 
6.10: N. 8.03. 

10 PART C: Preparation of 2-n-Butyl-l-(4-fN-(2-carboxy- 
phenyl )carboxami do) benzyl l<-4-chloro-5- 

met hoxyme t hy 1 ) imidazole 

2 -n -Butyl- 1- (4-carboxybenzyl )-4-chloro-5- 
(methoxymethyl )imidazole (6.00 g. 17.8 wool. 1 eq). 

15 thionyl chloride (13.0 »L. 178 *nol. 10 eq) and 

chloroform (100 n»L) were nixed and refluxed for 6 h. 
The solvent wa6 removed in vacuo , and the residue 
dissolved in toluene. The solvent was removed on the 
rotary evaporator and the evaporation from toluene 

20 repeated to remove all of the thionyl chloride. This 
yielded 6.0 g of acid chloride as an amber gum. 1R 
1776. 1745 cm" 1 . Anthranilic acid (0.737 g. 5.36 
mmol. 1 eq) was dissolved in 1.000 N NaOH (10.75 «L. 
10.7 mmol. 2 eq) and water (100 »L) and cooled over 

25 ic*. The aforementioned acid chloride (1.91 g. 5.36 
mmol. 1 eq) dissolved in THF (50 mL) was slowly added 
via a dropping funnel to the stirred and cooled 
anthranilic acid solution. The following day. »ore 
anthranilic acid (74 sg. 0.536.»mol. 0.1 eq) was added 

30 to bring the reaction to completion. After 1.5 h. the 
solution was acidified to pH-5 wivh IN HC1 and 
extracted with ethyl acetate (1 x lOOmL). The ethyl 
acetate layer was then washed with water (3 x 50 mL) . 
and brine (1 x 50 n.L). dried (MgSO^) and the solvent 
35 removed in vacuo to yield 2.2B g of a brown glass. 
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This glass wa. dietolvt-d In a rinifMP amount of athyl 
acetate «nd dicyclohrxylajwine ("DCItA", 1 eg) was added 
thereto. The salt did not crystallise and therefore 
was Math chromatography over silica gel starting in 
100X ethyl acetate and finishing in 1:1 ethyl acetate/ 
i6opropanol to yield 1.44 g of an oil. This oil w«k 
dU'.olyed in «thyl acetate (100 mL) and a minimis* of 
methanol, and washed with IN HC1 (2xS0mL). The ethyl 
acetate layer was dried (KgSO^) and the solvent 
ren.oved in vacuo to yield 0.52 g of an amber oil. KKP 
(200 KHz. CDC1 3 ) 6 12.53 (s. 1H): 8.91 (d. 1H. J. 
6Hz): 8.23 (d. 1H. J. 7H2); 8.08 (d. 3H. J. 7Hz); 7.t2 
(t. 1H. J. 6HZ): 7.11 (t. 2H. J. 7H2): 5.30 (6. 2H): 
4.30 (B. 2H); 3.30 (s. 3H); 2.72 (t. 2H. J« 7Hz); 1.72 
(t of t. 2H. J- 7.7H2): 1.31 (t of g. 2H. J- 7.7Hz); 
0.83 (t. 3H. J * 7Hz). Anal. Caled. for 

C 2S H 2b C1N 3°4* (H 2 0) 1.5 : C * 5981: H - ^-8S; CI. 7.36. 
Found: C. SS 78; H. 6.38: CI. 7.51. 

Examples 79-84 in Tab le 5 were made or could be 

made by procedures described in Example 78 and by 

methods familiar to one skilled in the art. 

Table S 



« 7 



"1 



Ex. 7fi 

Nck E_ E_ E_ - KJL.LZQ1 

VV r. tutyl ri CII 2 OCH 3 fl-fl. (»?00) a 



996 



H 
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Table S (continued) 



Ex. 



eI e! 



60 n- butyl CI CH 2 OCH 3 



N 

/V 



0 CH, 



(«»»»»)' 



81 n-butyl CI CH 2 OCH 3 



10 




(white solid) 0 



62 



n-butyl CI CH 2 OCH 3 



149- 1S2 



IS 



83 n-butyl CI CH 2 OCH 3 



L-i»oocr 




134.5-136.0 



84 



20 



n-butyl CI 



CH 2 pCH 3 



HO 




25 



30 



35 
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KMR (200 KH2. DMSO-d 6 ) £ 8.01 (d. 2H. J- 
7Hz); 7.17 (d. 2H. J- 7H2): 5.31 (6. 2H): 
4.27 (s. 2H): 3.18 ( £ , 3H): 2.50 (t. 2H. J. 
7H2): 1.50 (t Of t. 2H. J « 7.7H2): 1.21 (t of 
q. 2H. J« 7.7H2): O.eO (t. 3H. J- 7H2). 
NMH (200 MH2. CDC1 3 ) 6 11.52 (6. 1H) 8.55 
(d. 1H. J- 7 H2): 8.0 (d. 2H. J. 7H2 ) 7.41 
(t. 1H. J- 7H2): 7.14 (d. 2H. J- 7H2 ) : 7.04 
(d. 1H. J- 7H2): 5.30 (s. 2H); 4.25 (e. 2H): 
3.30 (S. 3H): 2.73 (t. 2H. J. 7H2 ) : 2.60 (b. 
3H): 1.68 (t Of t (br). 2H): 1.29 (t of q. 
2H. J= 7.7H2): 0.81 (t. 3H. J« 7H2 ) . 
KKK (200 MHZ. CDC1 3 ) 6 12.05 (£. 1H) : 
8.88 (d. 1H. J- 7Hz): 8.23 (d. 2H. J. BH2 ) ; 
6.1) (•*. 1H. J. 7Hz): 7.51 (t. 1H. J- 7Hz): 
7.25-7 ,1 (m. 3H): 5.29 (s. 2H): 4.31 (6. 
211); 3.29 (6. 3H); 2.62 (t. 2H. J. 7HZ ) : 1.63 
(t ol t. 2H. J« 7.7HZ): 1.26 (t of q. 2H 
7.711/): 0.75 (t. 3H. J « 7HZ) IF: 16T1.753 
1 
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PART A: Preparation of Methyl 4 '-Methyl bi phenyl 

c*rboxy)ate . p 

To a stirred solution of 25.2 g of »ethyl 
S 3-iodobenzoate and 21.0 g of 4-iodotoluene at 

180-190* under nitrogen was added 30.3 g of copper 
powder portionwise over 1 hour. When approximately 
one-third of the copper had been added, the reaction 
initiated and the temperature increased spontaneously 

10 to 240*. The fixture was allowed to cool to 210*. 
then was held at 210* during the addition of the 
remaining copper and for an additional hour. The 
mixture was allowed to cool to room temperature and 
was filtered employing benzene as solvent: the 

IS resulting filtrate was concentrated in vacuum to 

provide the crud.e product. Column chromatography on 
silica gel (elution - 50-100X benzene/hexane) 
followed by distillation furnished 7.60 g Of methyl 
4 • -methylbiphenyl-3-carboxylate [bp: 114-115*C (0.025 

20 torr)] as a colorless oil: NKR (200 MHz , CDClj): 

6 8.27 (br S. IH): 7.99 (d. IH): 7.77 (d. IH): 7. SO 
(t. IH): 7.39 (A 2 P 2 . 415): 3.94 (s. 3H); 2.41 (s. 



The following methyl biphenyl starting materials 
25 were prepared employing the above procedure. 

_ „ NKR (200 MHz. CDC1,) 



3H) . 



3 



30 



a) 




b) 




4 7.80 (d of d. IH): 
7. 57 (t of d. IH): 7.41 
(m. 2H): 7.19 (s. «H): 
2.37 (s. 3H) 
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Aji*rn«nv«j7 mvinji « - -metnyi Di pheny l -2-car - 
boxylatt (compound a) and tert-butyl 4 •-methylbiphenyl- 
2-carboxylate can bt prepared by chemistry described 
by A. Meyers via the following five-step procedure. 

s 

Step 1: Preparation of 2-Methoxvh#n»fl Y l TM?rlf7 
To 30 g of 2-anisic acid in 500 mL of round- 
bottom flask was added dropwise SO mL of thionyl 
chloride. After all of the thionyl chloride was adder*. 

10 the reaction mixture was stirred at rooa temperature 
for 18 hours. Excess thioayl chloride was th^n 
distilled off by water aspirator and the remaining 
liquid wa6 vacuum distilled (82V0.7 mm Hg). Desired 
2-methoxybenroyl chloride was obtained as a colorless 

IS liquid. 32 g. 

Step 2: Preparation of 4 .4-Dimethyl-2-(2-methoxy- 

phenyl )oxa?ollne 

20 g of 2-Amino-2-methyl-l-propanol was dissolved 

20 in 100 nL of methylene chloride and the mixture was 
cooled with ice. Meanwhile. 17 g of 2>methoxybenzoyl 
chloride prepared from Step 1 was placed in a dropping 
funnel, diluted with 50 mL of methylene chloride and 
added dropwise. After the addition of the acid 

25 chloride, the cooling ice bath was removed and the 
reaction mixture was 6tirred at room temperature for 
2 hour e. 

The reaction mixture was concentrated to remove 
the solvent and the solidE obtained were triturated 
30 with water, collected by filtration and washed with 
water. Thu6 obtained 6olids were dried i_n vacuo to 
give a colorless light 6olid. 20.5 g. 

The solid was placed in 200 mL of round-bottom 
flask and 22 mL of thionyl chloride was added slowly 
35 to the solid without any solvent. At the beginning of 

' as9 88015687 



tht addition the reaction vet vigorous but was control 
lablt. Afttr the addition of thionyl chloride was 
complete, the ytllow reaction mixture was stirred at 
room temperature for 1 hour. Tht reaction mixture w*t 
poured into 200 mL of ether and the resulting solids 
were collected and washed with ether. The solids wu- 
dissolved in 100 mL of water and the pH of the 
solution was adjusted to 10 by adding IN Na OH. The 
aqueous solution was extracted into ether 3 tines. 
The combined ether extracts were dried (Na 2 S0 4 > 
and concentrated to give the desired product as a 
white solid. 18 g. m.p. 70-72*. 

Step 3: Preparation of 2-(4 '-Methylbiphenyl-2-yl)-4 .« - 

dimethyloxazoline 

4-Methylphenyl Grignard reagent was prepared 
from 2.5 g of magnesium and 13 mL of 4-bromotoluene 
in 200 mL of anhydrous THF. The Grignard reagent was 
added to 10 g of the product from Step 2 in 100 mL of 
anhydrous THP and the reaction mixture was stirred at 
room temperature for 2 hours. The reaction mixture 
was concentrated and the residue was treated with 200 
mL of saturated KH.C1 solution and the mixture was 

/ 4 

6tirred at room temperature for 30 minutes. The 
aqueous solution was then extracted with ethyl 
acetate. The crude product obtained upon concentration 
of the ethyl acetate extracts were purified by fla6h 
column chromatography (silica gel. hexane:ethyl 
acetate»2:l) to give the desired compound as a 
colorless liquid. 11.8 g. 

Step .4: Preparation of 4 ' -Methylbiphenyl -2-carboxyl ic 

acid 

A mixture of 10 g of the product from Step 3 and 
200 mL of 4.5 N HC1 was refluxed for 12 hours. During 
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..... fv*«vv • • » «'»iifo cDPpouna was Isolated 
at a brownish oil floating on tht surface of tht 
reaction aediua. Tht reaction aixture was cooled to 
rooa ttaperaluct. Tht product which was oily 
5 initially began to solidify upon cooling. The product 
was extracted with ethyl ether. Upon concentration of 
the ether extract the desired product was obtained as 
a colorless solid. 7 g. a. p. 140-142*. 

10 step S: Esterif ication of 4 *-aethylbiphenyl-2- 
I • carboxvlic acid 

Preparation of methyl 4 • -aetbylbiphenyl-2- 

carboxvlate 

To 100 mL of methanol was added dropwise 5 aL of 
15 acetyl chloride with ice cooling. After stirring the 
, mixture for 15 minutes. 5 g of the acid from step « 
was added at once and the mixture was refluxed for 
4 hours. The reaction mixture was concentrated to 
remove the solvent and the desired methyl ester was 
20 obtained as a thick liquid. 5 g. 

Preparation of tert-butyl 4 • -methyl biphenyl -2- 

carboxylate 

To a solution of 42.4 g of 4 ' -methylbiphenyl-2- 
25 carboxylic acid in 200 »L of methylene chloride at o* 
was added dropwise 20 mL of oxalyl chloride. The 
reaction was allowed to warm to 25* and then was 
stirred at 25* for 3 hour6. The solvent was removed 
in vacuo . The residue was dissolved in benzene, and 
the benzene then removed in vacuo to provide 46.1 g of 
crude acid chloride. 

The acid chloride prepared above vac dissolved 
in 600 mL of let rahydrof uran. To thiE solution at 0* 
was added 26.0 c of potassium t-butoxide portionwise 



30 



35 
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such that the reaction temperature did not «an»d 
15 20'C. The resulting fixture was then •llc»..<j t.. 
stir at 2&*C for 1 hour. The (taction nlxtur* w.i. 
j»our*d into water, and the resulting enulslon wjl 
»xtrart»d with diethyl ether. The combined n.^i,; 
phases vi-ie washed with trine, dried over n-.h/C; 
sodium sulfate, filtered, and rnr.rrnt r at ed . 
Distillation provided 49.5 g of tert-butyl 4- rc*.:., *. 
biphenyl-2-c*rhnxylate (bD US- 120V0.05 torr). 
(200 KHZ. CDC1 3 ): 6 7.73 (d Of d. 1H). 7.46-7.27 
(m. 3H); 7.18 (6. 4H): 2^40 (s. 3H): 1.30 (s. 9H) . 

PART B: Preparation of Kethyl 4 '-bromomethylbi pher.y*. 



A solution of 7.31 g of Kethyl 4 ' -methy Ibipr.e v.; 
3 - ca r hoxy 1 a t e . 5.75 g of N- br omosucci nimi de . 0.12?- ■; 



of azo ( bi s i sobutyr oni tr i le) . and 500 mL of carbon 
tetrachloride was refluxed for 3 hours. After co: 4 i', 
to rooir. temperature the resulting suspension was 
filtered and then concentrated in vacuo to provide 
9.90 g of crude methyl 4 ' - br omomet hy 1 bi pheny 1 - 3- 
carbcxylate which was used in a subsequent" reaction 
without further purification; NMR (200 KHz. CDClj): 
4 6.28 (s. 3H); 8.05 (d. 1H): 7.79 (d. 1H): 
7. €7-7. 48 (m. 5H): 4.55 (S. 2H): 3.98 (s. 3H). 

The following bromomethylbiphenyl intermedia:..- 
were prepared employing the above procedure. 



?-r<rboxylate 



NMR- (200 KHZ. CDC1, ; 



a ) 




6 7.82 (d. 1H) ; 
7.59-7.23 (m. 7H ) ; 4.52 
(C 2H); 3.62 (s. 3H) 
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* 7.i6 (<5 of d. 1H); 
7.62 <t of d. lH); 
7.SJ-7.21 (». CH); 4.S2 
(s. 2H) 



* 7.79 (d. 1H); 
7.56-7.24 (m. 7H): 4.51 
(6. 2H): 1.25 (G. 9H). 

PART C: Preparation of l-[ (3 ' -Carbomethoxybiphenyl-4- 
yl )methyl ]-2-butyl-4-chlor o-5-hydroxymethyl- 

1. i mi da z ol e 

To a suspension of 1.43 g of codium methoxide in 

15 20 rriL of d i me t hy 1 f or mani de at 25" was added a solution 
of 5.00 g of 2-butyl-« ( 5 ) - chl or o-5 ( 4 ) -hydroxymethyl 
imidazole in 15 mL of DKF. The resulting mixture was 
stirred at 25° for 0.25 hours, and then to this mix- 
ture was added dropwise a solution of 9.90 g of methyl 

20 4 ' - br or ore t hy 1 bi pheny 1 - 3- ca r boxy 1 a t e in 15 mL of DMF. 
Finally, the reaction mixture was stirred at 40" for 4 
hours. After cooling to 25°. the solvent was removed 
in vacuo. The residue was dissolved in ethyl acetate, 
and this solution was washed with water and brine. 

25 dried over anhydrous sodium sulfate, filtered, and 
concentrated. The crude product contains two 
r eg i oi r c-- er s . the faster moving one by TLC being the 
more potent isomer. Column chromatography on silica 
gel (elut ion: 10- 25\ ethyl acetate/benzene) afforded 

30 3.85 g of 1 - I ( 3 ' - car Lor et hoxybi phenyl - 4 -yl )methyl ] - 
2- butyl - 4 chloro 5 hyd r cxyne t hy 1 i mi dazol e (m.p. 
162-163°). the i egi oi totter of higher : NMR (200 
KHz. CDTlj) R.?4 (s. 1M): 8.03 (d. 1H): 7.76 (d. 
Ill): V.t2 (t. 1H): 7.33 ' 2 B 2 . 4H): 5.27 (p. 2H): 

35 4.52 (d. 2H): 3.93 (S. 3H); 2.60 (t. 2H): 1.89 (t. 

1!!): 1.(7 (•;•:: r.t.. ?H); 1.35 (sext.. 2H): O.BB (t. 3H). 
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FART D: Preparation of l-t ( l'-C4rbo»tthoxybiphtnyl- 

4-Yl)yfthYn-7>bmYl-t.hvdr 0 »v B >t>, Y ii, i<8 » ft ) t 

A mixture of 1.00 o of 10% pallsdium/csrbon and 
1.00 9 of 1-f (3'-carbomtthoxybiphtnyl-4-yl)»«thyl).2. 
5 butyl-4-chloro-5-hydroxy»ethyl imidazole In 20 »L of 

methanol vae stirred at 2S» for five minutes. Hydrogen 
. gas was bubbled into the solution. and the mixture vac 
stirred under H 2 (g) (1 stm.) *t 25* for 3.5 hours. 
The mixture was filtered, and the resulting solution 
10 concentrated in vacuo . Column chromatography (elution: 
0-5\ methanol/chlorof orm) furnished 0.33 g of l-[(3<- 

ca r hornet hoxybi phenyl -«-yl)Bethyl ] -2-butyl -5-bydroxy- 
methyl imidazole. NKR (200 KH2. DMSO-dg) 6 8.20 
(s. 1H): 7.98 (d. 2H); 7.65 (t. 1H) ; 7.41 (A^. 
15 «H): 6. BO (s. 1H): 5.30 (s. 2H): 5.12 (t. 1H): 4.37 
(d. 2H): 3.90 (6. 3H): 2.52 (t. 2H>: 1.51 (quint.. 
2H): 1.27 (sext.. 2H): 0.80 (t. 3H). 

The following intermediates shown below were 
20 also prepared by the procedures described in Part C or 
Parts C and D above. 
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I NKR (200 KHz. COClj) A 7.12 (d of d, 1H)J 
7. SB (t of d. 1H)j 7.44 (t of d, 1H); 7.J5 (d 
Of d. 1H): 7.11 (AjBj. 4H): $.21 (t. 2H); 
4.46 (•. 2H); 2.S9 (t. 2H): l.co (quint. 2H); 
1.29 (text.. 2H); 0.12 (t. JH). 

PART E: Preparation of 1-t (3 '-Carboxybiphenyl-4-yl )- 

methyl )-2-butyl-4-chloro-5-nydroxymethyl- 
imidazole 

A solution of 0.30 9 of l-l (3 '-carbomethoxy- 
biphenyl-4-yl)methyl]-2-butyl-4-chloro-5-hydroxy»ethyl- 
imidazole in 16 nL of ethanol and 8 uL of 10\ aqueous 
sodium hydroxide was refluxed for 5 hours. After 
cooling, the reaction mixture vaE filtered, and the 
solvent was removed In vacuo. The residue vas dis- 
solved in water, and the solution was acidified to pH 
3.5 using hydrochloric acid. The precipitated solid 
was recovered by filtration and recrystallized from 
aqueous ethanol to furnish 0.24 g of l-[ (3 '-carboxy- 
bi phenyl -4 -yl Jmethyl ]-2-butyl-4-chloro-S-hydroxymethy] 
imidazole (m.p. 180- 181°); NKR (200 KHz, DMSO-d^): 
6 8.26 (6. 1H); 8.04 (d. 1H); 7.77 (d. 1H): 7.52 (t. 
1H): 7.36 (A 2 M 2 . 4H); 5.30 (6. 2H): 4.48 (s. 2H);.. 
2.57 (t. 2H): 1.64 (quint 
0.87 (t, 3H). 



2H): 1.34 (sext.. 2H); 



Example 86 

PART A: Preparation of l-tO'-Carbomethoxybiphenyl-t- 

yl Jmethyl )-2-butyl-4-chloro-5-methoxymethyl- 
imidazole 

A solution of 5.00 g of l-( (3 '-carbomethoxybi- 
phenyl-4-yl)methyl)-2-butyl-4-chloro-5-hydroxymethyl- 
imidazole and 1.0 mL of cone, sulfuric acid in 200 nL 
of methanol was refluxed for 20 hours. After cooling. 
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tht solvent was removed in v«euo, and the residue was 
poured into saturated sodium bicarbonatt solution. 
Tht resulting mixture was extracted with »ethylsne 
chloride, and the combined organic phases vert washed 
with water and brine, dried over anhydrous sodium 
sulfate, filtered, and concentrated In vacuo. Column 
chromatography on silica gel (elution: 0-20* ethyl 
acetate/benzene) furnished 5.35 g of l-l (3 • -carbo- 
wethoxybi phenyl -4-yl)nethyl ]-2-butyl-4-chloro-5- 
nethoxymethylimidaiole: NKR (200 KH2. pDClj): 6 
8.26 (t. 1H>: 8.03 (d Of t. lH)i 7.76 (d Of t. 1H) : 
7.51 (t. 1H): 7.33 (A 2 M 2 . 4H>: 5.20 (S. 2H): 4.31 
(6. 2H): 3.94 (6. 3H): 3.27 (s. 3H); 2.59 (t. 2H): 
1.68 (quint.. 2H): 1.34 (sext.. 2H): 0.87 (t. 3H) . 

The following intermediates were prepared or 
could be prepared using the above described procedure. 
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15 



n-butyl CI CH 2 OCH 3 



n-butyl CI CH 2 OCH 3 




13 



C0 2 CH 3 




Oil' 



Oil' 



20 



n-butyl CI 



ch *°-<ch: 



C^CH, 



oil C 



25 



30 
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NMR (200 MH2. CDClj) 6 7.82 (d. 1H. J- 7H2): 
7.50 (t. 1H. J- 7HZ): 7.38 (t. 1H. J- 7H2): 
7.30 (d. 1H. J- 7H2); 7.26 (d. 2H. J.- 10H2): 
7.00 (d. 2H. J« 10H2): 5.14 (E. 2H): 4.32 (B. 
2H): 3.63 (6. 3H): 3.2B ( 6 , 3H): 2.60 (t. 2H. 
J. 7H2): 170 (t Of t. 2H. J- 7.7H2): 1.36 (I 
of q. 2H. J- 7.7H2): 0.89 (t. 3H. J- 7H2 ) . 
•NKK (200 MH2. CDClj) 6 7.88 (d of d. 1H) : 
7.63 (t of d. 1H); 7.51 (t of d. 1H): 7.«1 (d 
of d. 1H): 7.17 (A 2 B 2 . «H): 5.20 (s. 2H): 
4.30 (£. 2H): 3 * 7 < B - 3H >: 2.59 (t. 2H): 
l.tv (quiir. .. 2H): 1 • 35 (sext.. 2H): 0.87 



(t. 3M). 
10 0 8 
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u too &\ g 



5 



C 



NMR (200 KHX , CDClj) i 7.84 <d. 1H)J 7. S3 
(t. 1H). 7.40 (t. Iff); 7.29 <W. >H)J 7.04 (d. 
2H). 5.22 <•, 2H): 4.36 (t. 2H); J. 45 (•. 
3H); 3.41 (sept.. 1H). 2.59 (t. 2H>; 1.48 
(quint.. 2H): 1.33 (stxt.. 2K); 1.14 (d. 6H): 
O.B8 (t. 3H). 



PART B: Preparation of l-l (3 '-Carboxybiphenyl-4-yl)- 



By the procedure described in Example 85. Part 
E..3.35 g of the title compound was prepared Iron 5. 35 
g of 1- [ (3 ' -carbomethoxy)biphenyl-4-yl )nethyl J-2-butyl- 
4-chloro-5-methoxymetnylii6idazole; NMR (200 KHz , CDClj) 
15 6 8.33 (6. 1H); 8.11 (d. 1H): 7.80 (d. 1H): 7.55 (t. 
1H): 7.34 (A 2 M 2< 4H): 5.21 (S. 2H); 4.32 (8. 2H): 
3.27 (6. 3H): 2.63 (t. 2H): 1.68 (quint.. 2H) : 1.34 
(sext.. 2H): 0.86 (t. 3H). 

20 Example 87 

Preparation of l-l (3 ' -Carboxybiphenyl-4-yl )methyl ]- 

2-butyl-4-chl or o-5-acetoxymethyl imidazole 

A solution of 0.10 g of 1- [ (3 • -carboxybiphenyl-4- 
yl ) methyl )-2 -butyl -4 -chl or o-5-hydroxyme thy 1 imidazole. 

2S 5 mg of N.N-dimethylaminopyridine. 0.10 mL of acetic 
anhydride, and 0.14 mL of tr iethylamine in 8 mL of 
tetrahydrof uran was stirred for 4.5 hours at 25*. The 
reaction mixture was poured into water, and dilute 
aqueous sodium hydroxide was added until the pH of the 

30 solution remained in the range of pH 8-9. The solution 
was then acidified to pH 3.5 using 101 aqueous hydro- 
chloric acid and extracted with ethyl acetate. The 
combined organic phases were washed with brine, dried 
over anhydrous sodium sulfate and concentrated. 



10 



methyl )-2 -butyl -4 -chl or o-S -me thoxyme thy 1- 
I imidazole 
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Column chromatography on si 1 ica gel (tlution: O.S% 
i-propanol /chloroform) furnithtd 0.065 g of 1-|(3'- 
c*rboxybiphenyl-4-yl ^methyll-r-butyl-l-chloro-S- 
acetoxymethyliir.idazole. B.p. 172-173*: NMR (200 KHl. 
5 DKSO-d fc ): £ 8.17 (s. 1H): 7.93 (t. 2H): 7.61 (t. 
1H): 7.43 <A 2 « 2 . 4H): S.32 (f. 2H):.4.99 (a. 2H); 
2.60 (t. 2H): 1.76 (6. 3H>: 1.53 (quint.. 2H): 1.28 
(Bext . . 2H) : 0.82 (t. 3H). 

I Example 88 

10 Preparation of l-l (3 ' -Tr imethylacetoxymethoxycarbonyl- 
bi phenyl -4 -yl ) methyl )-2-butyl-4-chloro-5-hydroxymethyl- 

imidaz Me • ' 

To a soljtion of 1.2S g of l-l(3*-carboxybiphen- 
yl-4-yl )methyl ]-2-butyl-4-chlero-5-hydroxymethylii6id- 

15 azole in 10 mL of 'dimethylf ormamide at 25* was added 
0.l7,g of sodium methoxide followed after 5 minutes by 
0.45 g of chloromethyl trimethylacetate. The mixture 
was stirred at 25* for 4 day6. The solvent was 
removed £j) vacuo and the residue was dissolved in 

2o ethyl acetate. Thi6 solution was washed with water 
and brine, dried over anhydrous sodium sulfate, 
filtered and concentrated. Column chromatography on 
6ilica gel afforded 1.3B g of the product as • glassy 
solid. KKP (200 MHz . CDClj) 4 7.87 (d. 1H): 7.54 

25 (t. 1H): 7.43 (t. 1H); 7.29 (d. 1H): 7.11 (AjBj. 

4H); 5.72 (6. 2H); 5.24 (6. 2H) : 4.51 (6. 2H) ; 2.61 
(t. 2H); 2.06 (br s. 1H); 1.68 (quint.. 2H); 1.36 
(sext.. 241): 1.17 (s. 9H): 0.88 (t. 3H) . 

30 . Example 89 

PART A: Preparation of 4 •• -methy lbiphenyl -2-car boxyl ic 

acid . . 

Methyl 4 '-methylbiphenyl-2-carboxylate (10.0 g. 
44.2 mmol. l.eq). 0.5 N KCn in methanol (265.5 mL. 133 

3b n.nol. 3 eq). and water (50 mL) were mixed and refluxed 
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under N 2 . Afttr S hours, tht solvtnt vat removed in 
vacuo and water (200 »L) and tthyl acetat* (200 »L) 
added. The aqueous layer was acidified with 
concentrated hydrochloric acid to a pH of 3 and the 
5 layers were separated. The aqueous phase was 

extracted with ethyl acetate (2 x 200 »L). the organic 
layers collected, dried (MgS0 4 ) and the solvent 
removed in vacuo to yield 8.71 g of a white solid; 
| B.p. 140.0-14S.O. KKR (200 KHZ. Df.SO-d fc ) 6 7.72 
10 (d. 1H. J- 7H2): 7.56 (t. 1H. J- 7Hz); 7.45 (d. 1H. J. 
7HZ); 7.40 (t. 1H. J. 7HZ): 7.25 (S. 4H): 2.36 (s. 
3H). Anal. Calcd. for C 14 H 12 <> 2 : C. 79.23; H. 
5.70. Pound: C. 79.22; H. 5.47. 

is' PART B : Preparation of 4 ' -Methyl -2-cvanobi phenyl 

4 • -Methylbiphenyl-2-carboxylic acid (8.?1 g. 41 
tronol. 1 eq) and thionyl chloride (30.0 mL, 411 nmol. 
10 eq) were nixed and refluxed for 2 hours. The 
excesE thionyl chloride wa6 removed in vacuo and the 
20 residue was taken up in toluene. The toluene was 
removed by rotary evaporation and this toluene 
evaporation procedure was repeated to ensure that all 
of the thionyl chloride waE removed. The crude acid 
chloride was then added slowly to cold (0"C) 
2$ concentrated NH^OH (50 mL) so that the temperature 
was Kept below IS". After IS minutes of stirring, 
water (100 mL) was added and solids precipitated. 
These were collected, washed well with water and dried 
under high vacuum over Pj 0 ^ * n a de6sicator 
overnight to yield 7.45 g of a white 6olid: m.p. 



30 



21 



126.0-12B.S - . NMR (200 MHz. DMSO-d fc ) 6 7.6S-7.14 
(m. 10H): 2.32 (s. 3H). Anal. Calcd. for 

C 14 H 13 NO: C * 79, * 9: H ' 
79.29; H •■ 6.09; N. 6.5 

10 11 



C H,,NO: C. 79. 59; H. 6.20; N. 6.63. Pound C. 
14 13 



88015687 



10 



IS 



20 



2S 



30 



3i> 



IS* 



0 253 310 



The above produc* aside (7.4S g. 35 mmol, 1 eg) 
*nd thionyl chloride (25.7 aL. 353 smol. 10 «q) were 
mixed and refluxed for 3 hour*. Tht thionyl ehlorid* 
v<i> rvn.uvtrd using the same procedure at described 
above. The residue was washed with a little hexane 
which partly solubilized the product, but removed the 
impurity as well to yield 6.64 g of white solid: m.p. 
44.0-47.0*. NMR (200 MHz. DM50-d fc ) 6 7.95 (d. 1H. 
J- 8Hz>: 7.78 (t. 1H. J- 7HZ): 7.69-7.32 (». 6H): 2.39 
(S. 3H). 

5.74. Pound: C. 86.44; H. S.88. 



Anal. Calcd. for C^H^N: C. 87.01: H. 



PART C: Preparation of 4 '-broTnomethyl-2-cvanobiphenvl 

4 ' -methyl-2-cyanobiphenyl (5.59 g) was 
brominated in the benzylic position by the procedure 
in Example 85. Part B using benzoyl peroxide as an 
initiator. The product was recrystallized from ether 
to yield 4.7 g of product: m.p. 114 .5-120. 0 - . NMR 
(200 KHz. CDC1 3 ) 6 7.82-7.37 (m. 8H): 4.50 (s. 
2H). Anal. Calcd. for C,.H,_BrN: C. 61.79: H. 

14 10 

3.70: N. 5.15. Found: C. 62.15: H. 3.45; N. 4.98. 



PART D: Preparation of 2-n-butyl-4-chloro-l-[2'- 

cy anobi phenyl -4 -yl ) methyl ] -5-(hydroxymethyl V 

imidazole ___ 

4 • -Bromomethyl-2-cyanobiphenyl (4.6 g) was 
alkylated onto 2-n-butyl-4-chloro-5-(hydroxymethyl )- 
imidazole by the procedure described in Example 1. 
Part A. Work-up and flash chromatography in 1:1 
hexane/ethyl acetate over silica gel to separate the 
regioisrmer ic products yielded 2.53 g of the faster 
eluting isomer. Fecrystallization from acetonitrile 
yielded 1.57 g of analytically pure product: m.p. 
153.5-155.5°. NMR (200 KHz. CDC1 3 ) 6 7.82-7.43 
(m. I): 7.12 (d. 2. J= 8Hz); 5.32 (s. 2): 4.52 (s. 2); 
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2.62 (t. 2. J- 7Hz); 1.70 (t of t. 2. J- 7.7Hz): 1.J9 
(t of q. 2. J- 7.7Hz); 0.90 (t. 3. J- 7Kz). Anal. 

Calcd. for C 22 H 22 C1N 3° : C * fc *' 56: N « 
11.06. Pound: C. 69. 45; H. 6.89; N. 10.79. 

S 

PART E: Preparation of 2-n-butyl -4 -chl or o- 5-faydrcxy- 
meihyl -l - [ (2 • -( iH-tetrazol-5-yl )bi phenyl -«- 

vl imethyllimidazole 

2-n-Butyl-4-chloro-l-l (2'-cyanobiphenyl-4-yl)- 

10 methyll-5-(hydroxymethyl)imidazole (11.93 g) vac 
converted to the above product by the procedure 
described in Example 90, Part C. The product vas 
purified by flash chromatography in loot ethyl acetate 
to loot ethanol over silica gel to yield 5.60 g of a 

15 light yellow solid. Pecryetal 1 ization from 

acetonitrile yielded 4.36 g of light yellow crystals 
which still melted broadly. The crystal* were taken 
up in 100 mL of hot acetonitrile. The c-olid that did 
not dissolve was filtered off to yield 1.04 g of 

20 product as a light yellow solid: m.p. 183.5-164.5*.. 
Upon cooling, the mother liquor yielded an additional 
1.03 g of product ac a light yellow solid: m.p. 
179.0-160.0°. NKR (200 KHz . DMSO-d fc ) 6 7.75-7.48 
(m. 4H): 7.07 (d. 2H. J. 9Hz ) : 7.04 (d. 2H. J- 9Hz); 

25 5.24 (S. 2H): 5.24 (be. 1H); 4.34 (E. 2H) ; 2.48 (t. 
2H. J» 7HZ): 1.48 (t of t. 2H. J» 7.7Hz); 1.27 (t of 
q. 2H. J* 7.7HZ): 0.81 (t. 3H. J« 7Hz ) . Anal. Calcd. 
for C, 2 H 23 ON fc O: C. 62. 46: H. 5.48: CI. 8.38. 
Found for the solids which did not dissolve in 100 mL 

30 of acetonitrile: C. 62.73; H. 5.50; CI. 8.26. Pound 
for the Eolidc obtained from the mother liquor: C. 
62.40: H. 5.23; CI. 8.35. 

- 10 13 
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PART A: Preparation of 2-n-Butyl-«-cM©ro-S-chler©- 

»tthyl-l-I(2'-cyanobiphenyl-4-yl)»ethyl). 
— <m<*»»n1»»HCl tfell 

5 *-n-Butyl-4-chloro-5-hydroxymethyl-l-l (2*- 

cyanobiphenyl-4-yl)methyl Jimidazole (15.00 g. 39.3 
mmol. 1 eqj was converted to the chloride by the 
procedure in Example 1. Part B. The reaction time was 
5 hours. The crude solid product was washed with 
10 ether to remove the yellow color. The solid white 
powdery product was then dried under high vacuum, 
yield 10.02 g; a. p. 152.0-154 .0*. NKR (200 KHz, 
CDC1 3 ) 6 7.85-7.46 (m. 6H): 7.20 (d. 2H. J-lOHz); 
5.47 (s. 2H); 4.50 (s. 2H) : 3.06 (t. 2H. J- 7Hz); 1.82 
15 (t Of t. 2H. J. 7.7H2): 1.45 (t of q. 2H. J. 7.7Hz); 
0.94 (t. 3H. J- 7Hz). Mass Calcd. for 
C 22 H 21 C1 2 N 3 : 397 ' 1113 - Found: 397.1105. 

PART B: Preparation of 2-n-Butyl-4 -chloro-l-( (2 • - 

cyanobiphenyl-4-yl)methyl]-5-(methoxymethyl)- 
imidazole ' 

2-n-Butyl -4-chloro-5-chloromethyl-l-[ (2 • -cyano- 
biphenyl-«-yl )methyl )imida2ole»HCl 6alt (5.00 g. 
11.5 mmol. 1 eq). sodium methoxide (1.37 g. 25.3 mmol. 
2.2 eq) and methanol (100 mL) were mixed and stirred 
for 3 days. The solvent was removed in vacuo and 
ethyl acetate (200 mL) and water (200 mL) added. The 
layers were separated and the aqueous layer was 
extracted with ethyl acetate (2 x 200 »L). The 
organic layers were dried (MgSO^). the solvent 
removed in vacuo and the residue flash chr omatographed 
over silica gel in 1:1 hexane/ethyl acetate to yield 
«.06 g of a clear light yellow oil. kmr (200 KHz. 
CDC) 3 ) 6 7.82-7.43 (m. 6); 7.10 (d. 2H. J- 7Hz ) ; 
»>.23 it. .2H): 4.32 (s. 2H): 3.30 (s. 3H); 2.60 (t. 2H. 
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J- 7HX); 1.70 (t Of t. 2H. J. 7.7Hz)J 1.91 (t of Cj. 
2H. J. 7.7HI); 0.i9 <t. 3M. J- 7H*>. An*]. Calcd. for 
C 23 H 24 C1N J° : C ' •■•US H. 6.54; CI. 9.SS. 
Found: c. 68.70; H. 6.11; CI. 9. SI. Kaee Caled. for 
S C 23 H 24 C1N 3° : 5 » 3 -l«° 7 - Found: 993.1616. 

PART C: Preparation of 2-n-Butyl-4-chloro-5-methoxy- 
methyl-l-( (2'-(lH-tetrazol-5-yl)biphenyl-4- 

methyl 1 imi dazole 

10 2-n-Butyl-4-chloro-l-f.2 , -cyanobiphenyl-4- 

yl)rcethyl]-S-methoxymettiyl)imidazole (3.94 g. 10 amol. 
1 eq). 6odium azide (1.9$ g. 30 unol. 3 eg). « no - 
ammonium' chloride (1.60 g. 30 nmol. 3 eg) were mixed 
and stirred in DKF (150 mL) in a round bottom flask 

15 connected to a reflux condenser under Nj. An oil 

bath with a temperature controller was then need to 

heat the reaction at 100»C for 2 days, after which the 

temperature was raised to 120 - C for 6 days. The 

reaction was cooled and 3 more equivalents each of 

20 ammonium chloride and sodium azide were added. The 

reaction was again heated for 5 more days at 120 # C. 

The reaction was cooled, the inorganic Ealts filtered. 

and the filtrate solvent removed in vacuo . Water (200 

mL) and ethyl acetate (200 mL) were added to the 

25 residue and the layers were separated. The aqueous 

layer was extracted with ethyl acetate (2 x 200 mL) . 

the organic layers were collected, dried (MgSO ) and 

4 

the solvent removed in vacuo , to yield a dark yellow 
oil. Plash chromatography in 100\ ethyl acetate 

30 yielded 3.5« g of a white glas6. NMR (200 MHz. 
CDClj) 6 7.83 (d. 1H. J- 7HZ); 7.59 (t. 1H. J. 

7Hz); 7.50 (t. 1H. J. 7Hz ) ; 7.39 (d. 1H. J. 7Hz ) ; 7.03 
(d. 2H. J« 8Hz ) ; fc.73 (d. 2H. J= 8Hr ) ; 5.08 (6. 2H); 
4.12 (E. 2H): 3.18 (£. 3H): 2.3? (I. 2H. J« 7Hz): 152 

31 <t el t. 2H. J-- 7.7H7); ].. (t of q. ?H. J = 7.7Hz): 

' - i° 15 88015687 



0.83 (t. 3H. J. 7HZ). Mats Calcd. for 
C 23 H 2i ClN 6 0:436.1178. Found: . 436.1750. 

CAUTION! The above reaction although uneventful in our 
hands can be potentially explosive! Crystals 
that sublimed and collected in the reflux 
condenser during the reaction were not 
analyzed, but potentially could be amreonium 
azide. Kydrazoic acid, which is shock 
sensitive, could also be potentially produced 
during the reaction and work-up. Extreme 
care should be taken! 

Example «1 

PAPT A: Preparation of 2-butyl-4 (5)-hydroxymethyl- 
5(4)-nitroimidazole ; 

To a solution of 5.75 g of 2-butyl-4 (5)- 
hydroxymethylimidazole (prepared ac described in U.S. 
4.355.040) in 200 inL of aqueous methanol at 25\C waE 
added concentrated hydrochloric acid until the pH of 
the solution reached pH 3. The solvent was then 
removed in vacuo , and the residue was dissolved in 100 
mL of chloroform. To this solution at 25* was added 
dropyise 15.0 mL of thionyl chloride, and the mixture 
was refluxed for 1 hour. After cooling, the solvent 
and excess thionyl chloride were removed in vacuo to 
provide a viscous yellow oil. 

To a solution of 20 mL of concentrated sulfuric 
acid ind 10 mL of concentrated nitric acid at -10 # was 
added a solution of the yellow oil. prepared above, in 
10 mL of concentrated sulfuric acid. The resulting 
mixture was heated on a steam bath for 2 hour 6. After 
cooling, the reaction mixture was poured onto 
water-ice. and the ref uting emulsion was extracted 
with chloroform. The combined organic phases were 

«oio 88015687 
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washed with water and brint. dried evtr anhydrous 
•odiun sulfate, filtered, and concentrated In vacuo. 
The residue vat then dissolved in 100 »L of 
1 : 12-propanol/vater . The solution vak then reiluxed 
5 for 16 hours, rinally. after cooling, the solution 
was concentrated \n vacuo . Coluan chronatograpny 
(elution: methanol/chlorof orn) afforded 2.64 g of 
2-butyl-4(5)-hydroxyi6ethyl-5(4)-nitroi»idazole. NKR 
(200 KHz . DMSO-d 6 >: 6 12.92 (br s. 1H>: 5.80 (br 
10 t. 1H): 4.82 (d. 2H): 2.60 (t. 2H>; 1.61 (quint.. 2H>; 
1.25 (sext.. 2H): 0.84 (t. 3H) . 

PART B: Preparation of 1-t (2 • -tert-butoxycarbonyl- 
bi phenyl -4 -yl)Betbyl]-2-buty 1-5-hydroxy- 

15 methyl -4 -nitroinildazole , 

Thi6 compound was prepared according to the 
procedure described in Example 85. Part C. From 2.64 
g of 2-butyl-4 (5)-hydroxymethyl-5(4 )-nitroimidazole 
and 5.55 g of tert-butyl 4 • -bromon.ethylbiphenyl-2- 

20 carboxylase there was obtained 2.05 g of l-l(2*-tert- 
bu t oxy car bony lbi phenyl -4 -yl )n>ethyl 3 -2 -butyl -5-hydroxy- 
nethyl-4-nitroimidazole. NKR (200 KHz. CDC1 3 ): 6 
7.79 (d. 1H>: 7.45 (m. 2H); 7.33 (d. 1H): 7.28 (d. 
1H): 7.03 (d. 2H): 5.34 ( 6 , 2H): 4.87 (6. 2H): 2.81 

25 (br E. 1H); 2.67 (t. 2H): 1.73 (quint.. 2H): 1.37 
(sext. 2H); 1.27 (6. 9H): 0.90 (t. 3H). 

PART C: Preparation of l-l (2 ' -car boxybiphenyl -4 -yl ) - 
methyl ]-2-butyl-S-bydroxynetbyl -4- 

30 nitroiTnidazole 

A solution of 1.98 g of It (2 • -tert-butoxy- 
ca r bony lbi phenyl -4 -y 1 )methyl ] -2-butyl -5-hydr oxymethyl- 
4-nitroimidazole. 20 mL of trif luoroacetic acid, and 
'20 mL of methylene chloride v*s stirred at 25» for 1 
3S hour. At thir point, the solution was poured into 
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water. The resulting mixture was adjusted to pH 3 
uaing lot todlua hydroxide solution and then extracted 
with chloroform. The combined organic phases vere 
washed with brine, dried over anhydrous aagnesiua 
sulfate, filtered, end concentrated in vacuo . Column 
chromatography (elution: atthanol/chlorof ora) 
provided 1.49 g of l-[(2'-earboxyblphenyl-4-yl). 

Bethyl)-2-butyl-5-hydroxyaetbyl-4-nitroiaidaxole; a. p. 
204-205.5*. HHP (200 KHz. DMSO-d fc ): 6 7.71 (d. 
1H): 7.56 (t. 1H); 7.43 (t. 1H): 7.^2 (a. 3H): 7.15 
(d. 2H>: 5.63 (br e. 1H>: 5.4? («. 2H): 4.B3 (e. 2H)J 
2.54 (t. 2H); 1.50 (quint.. 2H); 1.24 (text.. 2H); 
0.76 (t. 3H). 

Example 92 , 
PART A: Preparation of l-t(2'-tert-butoxycarbonyl- 
bi phenyl -4 -yl )methyl ] -2-butyl -4 -iodo-5- (2- 

methoxyethoxymethoxymethvl > i ml da zole 

To a Eolution of 5.56 mL of 1.6 M n-butyl- 
1 i thium/hexane in 60 mL of tetrahydrof uran at 0* was 
added dropvi6e 1.15 mL of t.-butanol. To the solution 
was added 3.28 g of 1 - [ ( 2 • -ter t-butoxycarbony 1 biphenyl - 
4-yl ) methyl ]-2-butyl-5-hydroxymethyl-4-iodoimida2ole 
followed by 1.15 mL of 2-methoxyethoxymethyl 
chloride. The resulting solution was stirred at 25* 
for 16 hours. The mixture was diluted with diethyl 
ether, washed with water and brine, dried over 
anhydrous sodium sulfate, filtered and concentrated. 
Column chromatography afforded 2.61 g of 
1-12 ' -ter t-butoxycarbony 1 biphenyl -4-yl ) methyl J -2 -butyl - 
4 -iodo-5- (2-methoxyethoxymethoxymethyl limidazole. nmr 
(200 KHz. CDC1 3 ): 6 7.78 (d. 1H); 7.43 (». 2H): 
7.28 (m. 3H); 6.98 (d. 2H): 5.26 (s. 2H): 4.69 (s. 
2H): 4 45 (s. 2H); 3 . f ■ (m. 2H): 3.57 (m. 2H): 3.37 
(s. 3H);'2.58 (t. 2H): 1.67 (quint.. 2H); 1.34 (sext.. 
2H): 1.26 (S. 9H): 0.87 (t. 3H). 
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PART B: Pr»p-ration of l-( (2 • -tert-butoxycarbonyl- 
bi phenyl -4 -yl)»tthyl)-2-butyl -S-(2--ethoxy- 
•thoxymethoxymethyl )-«-trif luoronethyl- 

Imidazole 

5 To * suspension of 22.4 9 of cadmium powder 

powder in SO mL of Cimethylformamide at 2_* was added 
drepwi6P 8.60 mL of bromochlordif luoromethane. The 
resulting mixture va6 stirred at 2S* for 2 hours and 
then was filtered through a »ediure-fiitted SchlenX 

10 funnel under nitrogen pressure to provide a park brown 
solution of the trif luoromethyl cadmium reagent. 

To a mixture of IS mL of the above solution and 
20 mL of hexamethylphosphoric tri amide at 0* was added 
2.10 g of copper (I ) br ocide followed by 2.61 g of 

IS l-[ (2 ' - 1 er t -bu t oxy car bony lbi phenyl -4 -yl)methy ( l ]-2- 

butyl -4 -iodo-5- (2-methoxyethoxymethoxymethyl) imida2pl e 
in S mL of dimethyl formamide . The reaction mixture 
wa6 stirred at 7O-7S 0 for 6 hour6. After cooling, the 
mixture wa6 diluted with water and then extracted with 

20 methylene chloride. The combined organic phases were 
washed with water and brine, dried over anhydrous 
sodium sulfate, filtered, and concentrated. Column 
chromatography (elution: ethyl acetate/hexane ) 
aflordtd ..30 g of 1 - I ( 2 ' -ter t -butoxycar bony 1 bipheny 1 - 

2S 4-yl ) methyl ] -2 - buty 1 -5 - ( 2-methoxyet hoxymet hoxymethy 1 )- 
4-trifluoromethylimidazole. NMB (200 MH2. CDClj): 
4 7.79 (d. 1H): .7.46 (m. 2H): 7.28 (m. 3H); 7.00 (d. 
2H); S.28 (6. 2H): 4.71 (B. 2H): 4. SB (6. 2H): 3.66 
(ro. 2H); 3.S4 (m. 2H): 3.38 (S. 3H): 2.62 (t. 2H): 

30 1.70 (quint.. 2H): 1.36 (sext.. 2H): 1.27 (s. 9H); 

o.ee (t. 3H). 

PAPT C: Preparation of 1 - t ( 2 ' -car boxybiphenyl -4 -y 1 ) - 
methyl ] -2- butyl -S-rydr oxy methyl -4-tr if luoro- 

jt. (■ t h vl imi d a 2 ol e 



A tolu'.ion of 2.30 g of 1 - I ( 2 ' - 1 er t - but oxy- 
car b'„r.yl Li ;.».enyl - 4 -yl Jmf thyl ) -2- butyl -S - (2-methoxy 
1 0 1 9 
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ethoxymeihoxycwthyll-S-trifluoronethyliaVldaxol* in 200 
wL ol 1.5 M aqueous tet r#f luoroboric ecid/eeetonitrile 
was stirred at 25 # for 16 hours* md then tht alxturt 
was poured into water. Tht resulting aqueous solution 
was adjusted to pH 3 employing saturated sodlua 
bicarbonate solution and then was extracted with 
chloroform. The combined organic phases were washed 
with brine, dried over anhydrous sodium sulfate, 
filtered, and concentrated. Column chromatography 
(elution: methanol/chloroform) provided 1.38 g of 
1-1(2' -car boxy bi phenyl -4 -yl )methyl J^-butyl-S-hydroxy- 
methyl^-trif luoromethyl imidazole (m.p. 198-199.5*). 
NKR (200 KHZ. DKSO-d 6 >: 6 7.75 (d. 1H): 7.54 (t. 
1H): 7.43 (t. 1H): 7.32 (n. 3H): 7.10 (d. 2H); 5.36 
(s. 2H): 4.51 (s. 2H): 2.56 (t. 2H); Ij56 (quint.. 
2H); 1.30 (sext.. 2H); 0.83 (t. 3K). 

Ex ample 93 

PART A: Preparation of 4-azidomethyl-2*-methoxy- 

carton yl bi phe nyl 

To a stirred solution of 4 - bromomethyl -2 ' - 

nethoxycarbonylbiphenyl (150 g, 0.49 mol) in dry DMF 

(500 ml) was added NaNj (80 g. 1.23 mol. 2.5 eq). 

The mixture was stirred at room temperature overnight 

(ca. IE hours), filtered, and the filtrate was 

partitioned between ethyl acetate and H^O (500 ml 

each). The organic phase was washed twice more with 

H^O. once with saturated aqueous NaCl solution and 

dried over anhydrous magnesium sulfate before being 

filtered arid concent rax ed to leave 111,3 g (B5\) of a 

yellow '>:i. utfd in the following step without further 

|--r if irat icn. NMN (CDClj. TMS. 6) 7.9-7.1 (». 

P H j ; (r. '/}]): 3.55 (B. 3H) ]R V 2487 cm" 1 

max 

'( 

88015687 

1 2 0 



lftl 

part B: Preparation of 4-«»ine»ttbyl-2'-»ethoxy- 

Cf r bpnviblp h»nvi hydrochloride 

The azido compound prepared above was dissolved 
in liter of methanol. The solution was divided Into 

5 three equal volumes end placed in S00 Ml Parr bottle*. 
To each flasK was added 6.7 g of S% Pd on carbon 
(Caution: pyrophoricl add under a K 2 atmosphere). 
Tne flasks were shaken on a Parr bydrogenator under 
40-50 psi H 2 for 4-5 hours (overnight is also 

0 acceptable). The mixture was suction filtered through 
a bed of Celitee and the filtrate was concentrated 
to leave a viscous yellow residue (68 g). This was 
dissolved in EtOAc (500 ml) to which was added with 
stirring a solution of EtOAc saturated with anhydrous 

;5 HC1 (100-150 ml) until precipitation was complete. 
The amine hydrochloride as produced was suction 
filtered, washed with EtOAc and hexanes and dried 
under vacuum to afford 48.5 g (40\ overall from the 
bromide) white solid: m.p. 204-208*. NKR (CDClj. 

20 CD.OD; TMS) 6 7.9-7.25 (m. 8H>: 4.2 (s. 2H): 

4.1-3.8 (br. 3H: shifts in D 2 0): 3.6 (s. 3H). HRMS 
calcd. for C 15 H 15 H0 2 (free base): M/Z 241.1103: 
Found: M/Z: 241.10«5. 

2S PART C: Preparation of l-l (2 • -carboxybiphenyl-4-yl ) - 

.nethvi 1- ? - prop Y ,thio - S ' hvi3roxv, " ethvlitnida20le 
The title compound was prepared from methyl 4'- 
aminomethylbiphenyl-2-carboxylate by the procedures 
described in Examples 72. A and B. and 85E: m.p. 
30 19<-195 # . 

The 4-biphenylirethyl compounds in Table 6 were 
prepared or could be prepared by the procedures 
illustrated in Examples 85-92 or by procedures 

previ ously. deter ibed . 
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Ex 




6 7 8 . 
No ■ R_ F L. ^ ' MP(»C1 

C0 2 H 



IS 94 n butyl CI CHjOH 4-(' ? 166-169.5 



COjH 



'7^ 
*-(' 



20 



95 n- butyl CHjOH CI *-(' 197-198 



96 n butyl H CH^OH < -\' x ) 154-155 



2b 

9 7 n butyl H CH OH 




* \_^/ solid) 



C0 2 H 



3Q 96 n butyl CI CH^OC^ 4.// ^ 166.5-169.0 




156-158 



3S 10 22 
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Ex. 



5 VSU E_ 



1/w 

7«il?Jt (eofltlmiod) 



e! e! 



100 tv butyl Br CH^OH 



101 n-butyl F CH 2 OH 



15 102 n-butyl 1 CHjOH 



Iff CO 



175-178 



C0 2 H 

ay. 



165 (dec) 



20 



105 



o 



CM, CI CM.OH 



10* 



Cl CH.OH 





2S 



105 r. butyl CH^OH 1 




205 (<Jcc) 



30 



101 t. butyl Cl CH^OH 




us- let 



3b 



10? ii».yl Cl CM HII 



1023 




153-156 
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113 n-7«rcryl C\ 



CHjOH 



w 



/ \ 



1! 



4^ (> m otThous e 
\ — / .olid) 



11* n-rropyy CI CHO 



(«~>crphous 
solid) 



115 r. tu'.yl CI C^COjH 



C0 2 H 



4-'/ \\ 
\ — / 



221-222 



CO,H 
\ 2 



116 r. t -••>•! CI CHICK ) CO H 



4-' 



118-120- 



C0 2 H 



117 r. b-j'.yJ .CM OH N0 ? 



154-lb7 



HE n b-'.yi CHjOH. CI 



(white 
pewit r) 



10 25 



n. i 
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7«t» l» | (twiil Inwtd) 



Jftl e! i! e! 



10 



120 n butyl CI 



CH 




15 



121 n-butyl CI 



122 n-butyl CI 



CH 2 OCOCH 3 



COjH 

-6 



CH^OCOCHjCH^ 



CO^H 

•o-o 



157-159 



20 



2b 



123 r. C H.S H 

• 7 



12* |>CH 2 S H 



CHjOH 



CH 2 0H 




190-191 



194.5-195.5 



30 



8 -NKR (200 KHz. DHSO-d ) 6 7.69 <dd. 1H); 
7.5* <d of t. 1H); 7.43 <d of t, 1H); 7.33 
(d. 1H); 7.16 <* 2 B 2> ««); *- 7 * <*. 1H); 
5.24 (s. 2H); 4.34 (s, 2H) ; 2.50 (t, 2H); 
1.49 <VJint, 2H); 1.25 (text. 2H); 0.80 (t. 
3H). 



1026 



3b 
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159 



1 



b -MKR (700 KHZ. DKSOdj) 6 7.70 (<J. 1H). 
7.55 (t. 1H). 7.42 (t. 1H). 7.26 (B. 3H). 
7.10 (<J. 2H). 5.2a (t. 2H). 4.34 (». 2H). 
2.49 (t. 2H). 1.49 (a. 2H). 1.16 (». 4H). 

0.79 (t. 3H). 
C -NKR (200 KHz . CDClj/CDjOD) : 6 

7.82-6.93 (si. 6H): S.21 (s. 2H): 4.47 («. 
2H); 2.55 (t. J- 7.5hZ. 2H): 1.70-1.59 (D, 
2H): 0.92 (t. J- 7.5 hr. 3H). 

10 

d -NMR (200 KHz. CDC^) 9.65 (S. 1H); 

7.95-6.96 (n. 8K): 5.51 (s. 2H): 2.59 (t. J. 
7.5 hz. 2H); 1.70-1.63 (n. 2H); 0.92 (t. J. 
7.5 hz. 3H). 

15 

€ -NKR (200 KHZ , CDClj) 6 7.76 (d. 1H. J- 

7HZ): 7.57 (t. 1H. J ■ 7HZ): 7.49 (t. 1H. J- 
7H2): 7.40 (d. IK. J» 7Hz): 7.02 (d. 2H. J- 
6Hz ) ; 6.B1 (d. 2H. J- 8H2): 5.03 ( 6 , 2H): 
4.28 (6. 2H): 2.46 (t. 2H. J- 7Hz ) ; 1,47 (t 

20 

of t. 2H. J- 7.7H2); 1.17 (t of q. 2H. J. 
7.7Hz): 0.73 (t. 3H. J* 7Hz ) . 



25 



30 



35 



' . Example 125 

Preparation of 1-1(2 ' -Car boxybi phenyl -4 -yl Jmethyl ]-2- 

but y 1 - A - chl oroimi dazo'l e-5-carboxa 1 dehyde 

A mixture of 1.46 g of 1 - 1 2 ' -carboxybi phenyl -4 - 
yl) methyl]- 2- butyl-4 -chl or o-5-hydr oxymethy 1 imidazole 
and 7.30 g of activated manga'neEe dioxide in 40 ml of 
tetrahydrof uran wa6 6tirred at 25 # C for 5 dayB. The 
mixture vas filtered through Celite*. and the 
filtrate vae concentrated in vacuo . Column 
chromatography on silica gel (elution: 2-10X methanol/ 
chloroform) folKwed by r ec . yet al 1 i za t i on from ethyl . 
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acetate afforded 0.71 g of 1-1 (2 '-carboxybipneoyl-l. 
yl )»ethyl )-2-butyl-4-chloroimidazole-s-carboxald«bydf 
(».p. 1S4-1S8*C (d»C.)). NMR (200 KHZ , DKSO-d^) 6 
12. 8S (br I. IH). ».77 (i. IH). 7.77 (d. 1H>. 7.*2 (t. 
IH). 7. SO (t. IH). 7.40 (d. 1H>. 7.26 (A^. 4H). 
S.67 (6. 2H). 2.70 (t. 2H). 1.S6 (quint.. 2H>. 1.28 
(srxt . . 2H> . 0.83 (t. 3H) . 

Preparation of Methyl 1-1 (2 ' carboxybiphenyl-«-yl ). 
pet hvl 1 - 2-butvl - 4 -chloroiiBidazole-S-carboxvlate 

To a mixture of 1.45 g of l-[ (2'-carboxybiphenyl- 
4-yl ) methyl ] -2-butyl-4-chlor oimidazole-5-car boxaldehyde 
and 0.91 g of sodium cyanide in 20 mL of methanol at 
2S*C was added 0.32 roL of acetic acid followed by 7.25 
g of manganese dioxide. The resulting mixture was 
stirred at 2S*C for 40 hours. The reaction mixture 
was filtered through CeliteCft. and the filtrate 
diluted with water. The aqueous solution was adjusted 
to pH 3 using hydrochloric acid and extracted with 
methylene chloride. The combined organic phases were 
washed with brine, dried over anhydrous sodium 
sulfate, filtered, and concentrated. The crude 
product was r ecrystal 1 ized from diethyl ether to 
afford 0.90 g of methyl 1- ( (2 • -car boxybi phenyl -4 -yl ) - 
methyl ]-2-butyl-4-chloroimidazole-5-carboxylate (m.p. 
154-1SS # C). NMR (200 KHZ. DMSO-d^): 6 12.75 (br 
6. IH). 7.73 (d. IH) 7.58 (t. IH). 7.46 (t..lH). 7.34 
(n. 3H). 7.07 (d. 2H). 5.63 (s. 2H). 3.78 (s. 3H). 
2.67 (t. 2H). 1.56 (quint.. 2H). 1.29 (sext.. 2H). 
0.83 (t. 3H). 
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Preparation of l-[ (2 '-Carboxybiphtnyl-l-yl }»tthyl]-2. 

butvl-4-chloroimida2olt-S-carboxawlde 

Anhydrous ammonia was bubbled into 40 ML of 
i-propanol until the solvent was saturated. To this 
solution at 2S*C vat added 0.49 g of powdered sodium 
cyanide, then 0.60 g of l-[ (2'-carboxybiphenyl-4-yl )- 
methyl ]-2-butyl-4-chloroinide261e-5-carboxaldehyde. 
and finally 3.4ft g of manganese dioxide. This mixture 
was stirred at 2S*C for 65 hours. The reaction 
mixture was filtered through Celiteft. and the 
filtrate concentrated in vacu o. The residue was 
dissolved in water, and the aqueous solution wa6 
adjusted to pH 3 using hydrochloric acid and then 
extracted with methylene chloride. The combined 
organic phases were washed with brine, dried over 
anhydrous sodium sulfate, filtered, and concentrated. 
Column chromatography on 6ilica gel (elution: 0-l0\ 
i-propanol (chloroform) provided 0.22 g of 1-1(2'- 
carboxybiphenyl-4-yl)methylJ-2-butyl-4-chloroimidazole- 
5-car boxamide as a white solid (m.p. 200-202 , C). NMP 
(200 KHr. DKSO-d fc ): 6 12.74 (br s. 1H): 7.71 (d. 
2H); 7.5.6 (t. 1H). 7.48-7.30 (m. 6H): 7.09 (s. 2H): 
5.57 (6. 2H); 2.59 (t. 2H): 1.51 (quint.. 2H): 1.26 
(sext . 2H) ; 0.80 (s. 3H) . 

Example 12B 

PART A: Preparation of 1 - 1 (2 ' -Car bomethoxybi pheny 1 -4 - 
yl)methyl)-2-butyl-4-chloroimidazole-5- 

carboxaldehyde ; 

A mixture of 2.06 g of 1- [ (2 ' -carbomethoxy- 
biphenyl -4-yl ) methyl ] -2- butyl -4 -chl or o-5 -hydr oxymet hy 1 - 
imidazole and 3. OB g of activated manganese dioxide— 
20 mL of methylene chlcride at 25»C was stirred for 40 
hours. The reaction mixture was filtered through 
10 29 
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Celite*. ind tht filtrate concentrated XL. vacuo . 
Column chromatography (tlution: •tbyl 
acetate/benzene) provided 1.15 g of l-[ (2 '-carbo- 

methoxybi phenyl -4 -yl )me'thyl ] -2 -butyl -4-chloro- 

imidazole-5-carboxaldehyde. NKR (200 MHz, CDCl^) 

6 9.76 (s. 1H): 7.83 (d of d. 1H); 7.52 (t of d. 

1H): 7.40 (t of d. 1H): 7.31 (d of d, 1H); 7.17 

(A 2 B 2 . 4H): 5.58 (6. 2H): 3.63 (8. 3H): 2.67 (t. 

2H); 1.70 (quint.. 2H>: 1.38 (scxt.. 2H); O.JO (t. 3H). 

I 

PART £: Preparation of 1-t (2-Carbomethoxybiphenyl-4- 

yl)jeethyl]-2-(l-bromobutyl)-4-chlor©imidazol«- 

S-carboxaldehyde 

A mixture of 1.12 g of 1-t (2 '-carbo&etboxybi- 
ph.enyl-4-yl Jmethyl ]-2-butyl-4-chloroi»idazole-5- 
carboxaldehyde and 0.49 g of N-bronoeuccinimide in 40 
itiL of CC1 4 was irradiated (UV-larep. pyrex filter) 
for 0.5 hour 6. The reaction mixture was filtered, and 
the filtrate wae concentrated in vacuo . Column 
chromatography (elution: ethyl acetate/benzene) 
afforded 0.54 g of 1-t (2 ' -carbomethoxybiphenyl-4 -yl )- 
methyl )-2- ( 1-bromobutyl ) -4 -chl or oimi da zole-5-car box- 
aldehyde. NKR (200 KHz. CDClj) 6 9.87 (s. 1H): 
7.86 (d. 1H): 7.54 (t. 1H); 7.46 (t. 1H): 7.30 (IB. 
3H): 7.11 (d. 2H): 6.16 (d. 1H) : 5.32 (d. 1H); 4.79 
(t. 1H); 3.65 (6. 3H): 2.32 (IB. 2H): 1.34 (sext.. 2H); 
0.83 (t. 3H). 

PART C: Preparation of l-[ (2 '-Carbomethoxybiphenyl-4- 
yl ) methyl )-2- ( 1-t ran6-butenyl ) -« -chl or o- 

imidazol e-S-carboxaldehyde 

A solution of 0.54 g of l-l (2 ' -car bomethoxy- 
bi phenyl -4 -yl ) methyl )-2-(l-bromobutyl ) -4 -chl or o- 
imidazole-5-car boxaldehyde and 0.33 mL of 1.8- 
dia2abicyclo(4 .5.0]undec-7-ene in 10 mL of 
1030 
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tttrahydrefuran vat stirred at 2S*c for II hours, tht 

reaction mixture vat diluted vitb diethyl ether. 

washed with dilute hydrochloric acid. vattr. and 

brine, dried ever anhydrous sodium sulfate, filtered. 

and concentrated Jlq vacuo . Column chromatography 
(elution:ethyl acetate/benzene) furnished 0.26 g of 
1-1(2' -car borne thoxybi phenyl -4 -yl )metbyl ]-2-(l-trans- 
butenyl )-4-chloroimidazole-5-carboxaldehyde. NKR '(200 
KH2. CPri 3 ) b 9.75 (s. 1H); 7.82 (d. 1H); 7.51 (t. 
1H): 7.40 (t. 1H): 7.33-7.07 (m. 6H); 6.27 (d. 1H): 
5.62 (s. 2H): 3.62 (•. 3H): 2.30 (quint.. 2H>: 1.09 
(t. 3H). 

PART D: Preparation of l-[ (2 ' -Carbomethoxybiphenyl- 
4-yl Jmethyl ]-2-(l-trans-butenyl )-4-chloro-5- 

hydroxymethylimidazole [ 

To a solution of 0.26 g of l-[ (2 ' -car boreethoxybi- 
phenyl-4 -yl Jmethyl J-2-(l-trans-butenyl )-4-chloro- 
imidazole-5-carboxaldehyde in 10 mL of methanol at 0*C 
was added 0.24 g of sodiun borohydride portionviEe 
over 0.5 hours. The mixture was stirred for an 
additional 0.5 hours at 0*C and then poured into a 
solution at 10\ sodium hydroxide in water. The 
resulting mixture was extracted with ethyl acetate, 
and the combined organic phases were washed with 
brine, dried over anhydrous sodium sulfate, filtered, 
and concentrated i_n vacuo . Column chromatography 
(elution: ethyl acetate/benzene) provided 0.23 g of 
1-12 '-ca r borne thoxybi phenyl -4 -yl )metbyl-2-(i-tranE- 
butenyl ) - 4 -ch] oro-5-hydr oxymet hyl imidazol e . NKR (200 
MHz. CDClj) 6 7.84 (d. 1H): 7.53 (t. 1H): 7.40 (t. 
1H): 7.2V (m. JH): 7.08 (d. 2H): 6.86 (d of t. 1H): 
6.17 (d. 1H): 5.30 (s. 2H): 4.54 (br s. 2H): 3.63 (s. 
3H): 2 . 23- (quint ... 2H): 1.04 (t. 3H). . 
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PART E: Preparation of l-l (2 ' -Carboxyblphtnyl -4-yi ). 

•ethyl l-2-(l-tr«nt-buttnyl)-4-chloro-»- 

_ rwdroxv»ethv)ii»ida»ole ' 

This compound vat prepared according to tht 
procedure described in Example 85. Part E. Pro» 0.23 
g of l-l (2'-carbomethoxybiphenyl-4-yl)metbyl]-2-(i. 
tr^ne-butenyl )-4-chloro-5-hydroxyrDethyliinida*ole there 
wae obtained 0.16 g of l-[ (2 ■ -carboxybiphenyl )-4- 
yl )methyl]-2-(l-trans-butenyl)-4-chloro-5-hydroxy- 
methylimidaxole (a. p. 198.5-199. 5*C) . ' KKP (200 KHz , 
DMSO-d 6 ) 6 7.71 (d. 1H); 7.56 (t. 1H): 7.44 <t. 
1H): 7.32 (n. 3H): 7.11 (d. 2H): 6.62 (d Of t. 1H): 
6.39 (d. 1H): 5.38 (8. 2H): 5.33 (br *. 1H): 4.35 (br 
6. 2H): 2.18 (quint.. 2H); 0.99 (t. 3H). 

I 

Example 129 

Preparation of l-l (2 '-Carboxybiphenyl-4-yl )»ethyl]-2- 
(1-trans-butenvl l-4-chloroimlda2ole-5-carboxaldehYde 

This compound was prepared according to the 
procedure of Example 125. From 0.50 g of l-[(2'- 
car boxy bi phenyl -4 -yl )methyl ]-2-(l-trans-butenyl )- 
4-cMoro-5-hydroxyirethylimidazole and 2.50 g of 
manganese dioxide vss obtained 0.24 g of 1-1(2'- 
car boxy bi phenyl -4 -yl ) methyl ]-2- (1-tranB-butenyl )-4- 
chloroimidazole-5-carboxaldehyde (m.p. 164-166*C>: 
NMB (200 KH2. DMSO-d fc ) 6 12.79 (br s. 1H): 9.70 
(6. 1H): 7.72 (d. 1H): 7.57 (t. 1H): 7.46 (t. 1H); 
7.33 (m. 3H): 7.15 (d. 2H). 7.01 (d of t. 1H); 6.65 
(d. 1H): 5.71 (s. 2H): 2.28 (quint.. 2H): 1.04 (t. sh). 
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Th* compourdt in Table 7 vert prepared or could 
be prepared ei».piryln<j ti» procedures described in 
Kxan.ples 12b- 129 or by procedures described previously. 

Table 7 

I 7 




<<3'" 



CO.H 
\ 2 



130 n-butyl H CHO 4 \— ./ (amorphous* 

x — ' solid) 



CO^H 

131 n-butyl CF 3 CHO 4-^^ 132-134 

I \ 

13 2 n-butyl CI CHO ) . 82.7 




133 n-butyl CF, CHO 
10 33 
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ill 

Tafc)e_2 (continue*) 



<3 



n_o_ l r! EL El- hpcci 

CO.M 

b 



131 n butyl CI CONHCHj 4-^ ^ 'solid) 



135 n-butyl CI CON(CH 



co a « 

3 ) 2 4 -^^ (solid) 6 



136 CH CH-CH- CI CH 2 OH 



137 CH 3 CH 2 CH.CH- CF 3 CH 2 OH 



13B CH 3 CM 2 CH=CH- CI CHO 



COjH 
COjH 



139 CH 3 Cy CH-CH- CI CH 2 



CH,OH 




140 CII CM 2 CH.CII- CI CHO 
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-NKR (200 KHZ. DMSO-d^) A 12.74 (br 
1H); 9.*7 («. 1H); 7.tl (§. 1H); 7.71 (a. 
1H); 7.55 (t. 1H): 7.43 (t. 1H): 7.30 (a, 
3H); 7.06 (d. 2H)i S.«3 (•. 2H); 2.47 (t. 
2H); 2.S7 (quint.. 2H): 2.27 (ttxt. 2H): 0.B1 
(t. 3H). 

-NMB (200 KHz . DHS0-d 6 ) * 12.75 (br S. 

1H): B.10 (br quart;. 1H): 7.72 (d. 1H): 7.57 

(t. 1H): 7.45 (t. 1H): 7.32 (». 3H): 7.10 (d. 

2H); 5.51 (s. 2H):|2.75 (d. 3H): 2.58 (t. 2H): 

1.52 (quint.. 2H): 1.27 (sext.. 2H): 0.81 (t. 

3H). 

-NKR (200 KHZ. DMSO-d fi ) 6 12.77 (br S. 
1H): 7.73 (d. 1H): 7.57 (t.lH): 7.45 (t. 1H>: 
7.33 (ID. 3H): 7.09 (d. 2H): 5.20 (br s. 2H): 
2.B3 (S. 3H): 2.73 '(t. 2H): 2.66 (e. 3H): 
1.63 (quint.. 2H): 1.36 (BCXt.. 2H): 0.89 (t. 
3H) . 
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E»a*Ple 111 

PART A: Preparation of l-l2*-A»inobiphenyl-4-yl)- 
methyl )*2-butyl-4-chloro-5-»tthoxy»tthyl- 

imldarole 

A solution or 4.40 g of l-( (2 ' -nitrobiphe nyl-4- 
yl ) methyl ] -2-butyl -4 -chloro-5-methoxymethyl imidazole. 
2.10 g of iron powder. 4.25 mL of glacial acetic acid, 
and 700 mL of methanol va6 refluxed for 5 hours. 
After cooling, the solvent vas renoved in vacuo , and 
the residue was ^dissolved in ethyl acetate. The 
precipitated iron salts were renoved by filtration 
through Celite©. and the resulting solution vas 
washed with water and brine, dried over anhydrous 
sodium Eulfate and concentrated. Colunn chronatograpby 
on silica gel (elution: 10-301 ethyl acetate/benzene) 
furnished 2. 95 g ! of 1- 1 2 ' -aminobiphenyl-4 -y 1 )metbyl J - 
2-butyl -4 -chl oro-5-methoxymethyl imidazole : NKR (200 
KHz. CDC1 3 ): 6 7.43 (d. 2H): 7.19-7.04 (m. 4H); 
6.80 (m. 2H): 5.19 (s. 2H); 4.33 (E. 2H): 3.70 (br S. 
1H): 3.28 ( E , 3H): 2.59 (t. 2H): 1.67 (quint.. 2H): 
1.34 (sext.. 2H); 0.87 (t. 3H) . 

PART B: Preparation of 1-12 • -Trif luor omethane6Ul - 
fonamidobiphenyl-4-yl)methylJ-2-butyl- 

4-chloro-S-methoxymethyl imidazole 

To a solution of 2.95 g of 1 - t (2 ' -ami nobi phenyl - 
4 -yl ) methyl ] -2-buty 1 -4 -chl or o-5-methoxymethy 1 imidazol e 
and 1.07 mL of tr iethylamine in 30 mL of methylene 
chloride at -78* was added 2.59 mL of trifluoro- 
methanesulf onic anhydride dropwise at Such rate that 
the reaction temperature remains below -50*. Pol- 
lowing the addition, the reaction mixture was allowed 
to warm slowly to 25 e . At the point the mixture va6 
poured into dilute aqueous acetic acid. The resulting 
eucpencion was 6tirred vigorojsly for several minutes 
and then extracted with methylene chloride. The 

io3G 88015687 



ll4 v^oooiv 
coxbintd organic phases vert washed with vettr and 
brine, dried ovtr anhydrous sodiu» sulfate, filttxtd 
and concentrated. Column chromatography on silica gtl 
(clution: 20-SOt ethyl aeetate/benxent) afforded 0.80 
g of l-[ (2'-tritluoroni»thanttulfonaiiiidoblphanyl-4-yl)- 
■ethyl )-2-butyl-4-chloro-5-»ethoxyaetbyli»ida2ole. 
».p. 146-1SO*; NKR (200 KHZ. CDClj): 6 7. CO (d. 
1H): 7.44-7.27 (B. 5H): 7.07 (d. 2H): 5.20 (t. 2H): 
4.29 (s. 2H): 3.27 ( s , 3H): 2.57 (t. 2H): 1.55 
(quint.. 2H): 1.35 (sext.. 2H): 0.88 (t. 3^). 

Examples 142 to 147 can or could be prepared by 
the procedures described in Example 141 using the 
appropriate starting material. 
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13 



10 



Ex . fc 

142 n-butyl 



IS 



143 n-hexyl 



20 



NHS0 2 CF 3 



H CH 2 0CH 



CI CH 2 OCH 3 



1 NHS0 2 CF 3 




2S 



144 n- butyl 



145 FCH 2 CH 2 CH 2 CH 2 - 



1<6 110 2 CCH 2 CH 2 CH 2 CH 2 - CI CHjOH 



30 



147 CH 3 0 2 CCH 2 CH 2 - 



Cl CH-OH 



KHS0 2 CF 3 



CI CH 2 0H 4 




171-172 



NHS0 2 CF 3 



CI CH,OH 4 



NHS0 2 CF 3 




NHS0 2 CF 3 
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PART A: Preparation of 2-Butyl-l-l (2 ' -car bomtthoxy- 
bi phenyl- 4 -yl )methyl ]-4-chloro-5-(chloro- 

methyl ) 1ml datole* HC1 salt 

2-Butyl-l-l(2 ' -car borne thoxybi phenyl -4 -yl ) methyl ]- 
4-chloro-5-(chloromethyl)iBidazole»HCl salt was pre- 
pared from 2-butyl-l-[(2'-carbonethoxybiphenyl-4-yl). 
jne.thyl]-4-chloro-5-(hydroxymethyl)inidazole using the 
procedure of Example 1. Part B; a. p. 156.0-161.0*. 
NKR (200 KH2.I CDCl^) 6 7.90 (d. IH. 7HZ>: 7.56 (t. 
IH. J- 7Hz); 7.45 (t. IH. J. 7Hz); 7.43-7.26 (■. 3H): 
7.12 (d. 2H, J- 8HZ); 5.47 (s. 2H) : 4.48 (E. 2H) : 3.70 
(E. 3H); 3.14 (t. 2H. J- 7HZ): 1.80 (t Of t. 2H, J. 
7.7Hz); 1.44 (t Of q. 2H. J- 7.7Hz): 0.92 (t. 3H. J. 

7Hz). Anal. (^alcd. for C 2 3 H 24 C1 2 N 2°2 #HC1 : C * 59 * 05 5 
H. 5.39; N. 5.99. Pound: C. 58.80; H. 5.48; N. 5.69. 

Mass Calcd. for C>,H,,C1,N,0,: 430.1215. Pound 

2 3 24 2 Z Z 

430.1215. 
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PART B: Preparation of 5-Azidomethyl-2-n-butyl- 

1-t (2 * -car borne thoxybi phenyl -4 -yl ) methyl ) - 

■ A -chl o r oirrida2ole 

2-Butyl-l-[(2* -car bone thoxybi phenyl -4 -yl ) methyl ) 
4-chloro-5-(chloromethyl)imidazole»HCl salt (3.31 g. 
7.67 mmol. 1 eg), sodium azide (1.50 g. 23.0 mmol. 
3 eq) and DM50 (100 mL) were mixed and 6tirred over- 
night. Water was then added (500 mL) and the aqueous 
extracted with ethyl acetate (3 x 300 mL). The 
organic layers were dried (MgS0 4 ) and concentrated 
to yield 3.46 g of product *s an oil. NKR (200 KHz. 
CDC1 3 ) 6 7.8!. (d. 111. J« 7Hz); 7.54 (t. IH. J- 7Hz ) ; 
7.40 {t. IH. J= 7H2); 7.28 (d. 2H. J- 8Hz ) ; 7.00 (d. 
2H. J« 8H2); 5.20 (6. 2H); 4.23 (6. 2H); 3.67 (s. 3H): 
2.63 (I. 2H. J== 7H2): 1.73 <t Of t. 2H. J ■ 7.7HZ): 
- 103S 
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is*. 



1.3* U of q. 2H. J- 7.7HX); 0.91 (t. JH. J» 7Hl). 
Maas Calcd. for C 23 H 24 C1N s°2 : Found: 
438.1669. 



10 



PART C: Preparation of 5-A»inontthyl-2-butyl- 

1-1 (2 '-car bone thoxybi phenyl -4-yl )aethyl )- 

^ 4-cnlorolmldazole 

5-Azidonethyl-2-butyl-l-[ (2 ' -car bone thoxybi - 
phenyl -4-yl )metbyl ]-4-chlorolaidazolt (3.46 g) vac 
bydrogenated at 1 am in aethanol (100 »L) over 10\ 
palladium/carbon (0.5 g). After 1 hour, the fixture 
vac filtered through Celite© and the solvent renaved 
in vacuo to give product (2.60 g) as an oil. NKR (200 
KHz. CDC1 3 ) 6 7.84 (d. 1H. J- 7H2): 7.52 (t. 1H. 
J- 7HZ): 7.40 (t. 1H. J- 7HZ); 7.30 (d, 1H. J- 7Hz): 
7.26 (d. 2H. J- 8H2): 7.02 (d. 2H. J. 6H2): 5.27 (s. 
2H): 3.74 (6. 2H); 3.65 (s. 3H): 2.60 (t. 2H. J- 7Hz): 
1.67 (t of t. 2H. J ■ 7.7HZ): 1.36 (t of q. 2H. J- 
7.7Hz): 0.86 (t. 3H. J« 7Hz). Anal. Calcd. for 

C r>-> H ^ clN -> 0 -> #(DM£D >n c : c - 63-91: H. 6.48: 

20 2326 32 O . b 

N. 9.32. Found: C. 63.78: H. 6.30: N. 9.14 

PART D: Preparation of 5-Aminomethyl-2-butyl- 
1-1(2 ' -car boxy bi phenyl -4 -yl ) methyl )- 
4-cMoroimidazole 
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5 -Ami none thy 1-2 -butyl -l-[ (2 ' -car borne thoxybi - 
phenyl -4 -yl )methyl 1-4-chloroinidazole (1.64 g. 3.98 
nno). 1 eq). 0.5N KOH in netbanol (11.96. bL. 5.98 
mmol. 1^5 eq). water (1.0 bL) and methanol (20 idL) 
were mixed and refluxed under K 2 overnight. The 
solution vac then brought to neutrality with IN HC1 
and the solvents removed in vacuo . The residue was 
taken up in DMT and the salts filtered off. The DMF 
was then removed in vacuo to yield 1.76 g of a glass. 
NMR (200 MHZ. DMSO-d fc ) 6 7.50 (d. 1H. J* 7Hz ) : 



104 0 



88015687 



7.40-7. 16 (», SH): *.I2 <d. 2H. J- 1Hz); *.S0 (ba. 
3H); 5.26 (s. 2H); 3.60 (6. 2H); 2.SS (t. 2H. j. 7Hz); 
1.S1 (t Of t. 2H. J* 7.7Hz); 1.27 (t Of q. 2H. J- 
7.7Hz); 0.61 (t. 3H. J- 7HI). 

PART E: Preparation of 2-Butyl-l-l (2 • -carboxybi- 
phenyl-4-yl ) methyl )-4 -chloro-5- (ethoxy- 

car bony 1 ami nomcthvl )imidazole 

2 -But y 1-1 -I (2 '-carboxybiphenyl-4-yl)methyl]-4- 
chloro-S-(ethoxycarbonylaminonethyl) imidazole was 
prepared from S-aminometbyl-2-n-butyl-l-t (2 • -carboxy- 
biphenyl-4-yl)methyl)-4-chloroimidazole using etbyl 
chlorof ormate and the Scbotten-Baumann procedure 
described in Example 209. Part B: a. p. 144.0-147.0*. 
KKR (200 KHZ. DMSO-dg) 4 12.74 (6. 1H): 7.73 (d. 1H. 
J- 7HZ): 7.63-7.27 (m. 5H): 7.03 (d. 2H. J- 10HZ): 
5.27 (6. 2H); 4.60 (bd. 2H. J- 7Hz): 3.90 (q. 2H. J. 
7Hz): 3.34 ( E , 2H): 2.47 (t. 2H. J- 7Hz): 1.48 (t of 
t. 2H. J- 7.7Hz): 1.24 (t of q. 2H. J- 7.7HZ): 1.06 
(t. 3H. Jm 7Hz); 0.78 (t. 3H. J«7Hz). Anal. Calcd. 
for C 25 H 2B C1N ;J 0 < »(H 2 0) 0 33 : C. 63.17; H. 6.06: 
N. 8.83. Found: C. 63.30; H. 6.3S>: N. 8.44. 

Examples 149-169 in Table 9 were prepared or 
could be prepared using the appropriate chlorof ormate 
by the procedure described in Example 148. Parte D and 
E (the order of which may be interchanged by one 
skilled in the art) i.e.. starting with the amino 
ester from Part C. reacting it with a chlorof ormate 
under Schotten-Baumann type conditions followed by 
hydrolyzing the ester if necessary. 
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Ex«»pl*« 260-1(4 in T*blt 10 vtrt prtptrtd or 
could bt prtp*rtd fron 2-n-butyl-l-l (2 ' -c«r boatthoxybi- 
pbtnyl-4-yl )»tthyl )-S-chloro-4-(hydroxynttnyl )laid«iolt 
tiling tht proctdurts in Example 148. 

T«blt 10 

n-jt^ nhcoh 

MO 



Ex. 
160 


el 

n-buty 1 


tl 

CI 


£ 

CH 3 


ell 

COOH 


200-205 
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n-buty 1 


CI 


CH 2 CH 3 


COOH 
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n-buty 1 


CI 


CH 2 CH 2 CH 3 


COOH 
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164 


n-buty 1 
n-buty) 


CI 
C) 


CH 2 CH 2 CH 2 CH 3 
CHICH 3 ) 2 


COOH 
COOH 
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EXAKPLg lSj 

PAFT A : Preparation of 2-n-Butyl-i-i (2 •-carboattnoxy. 

biph«nyl-4-yl)»ttbya3-4-chloro-5-(l-a«phthyl- 
•TMnPC»rbony]»wlno»>»thvi^ ff ffl mlt _ 

i-Aminomethyl-2-butyl-l-[(2'-carboBetboxybi- 
phenyl-4-yl)methyl)-4-cblerei»idazole (j. 0 o g, 2.4 
»mol. 1 eg) and 1-napbthyl isocyanate (0.35 »L. 2.4 
amol. 1 eg), were nixed and stirred in chJorofor* at 
room temperature for 3 dayi. Tbe aolvent vac removed 
In vacuo and the residue vas purified by flash 
chromatography over silica gel in 1:1 bexane/etbyl 
acetate to yield 770 ng of a white glass. NKR (200 
KHz. CDC1 3 ) 6 7.83 (d. 3H. J- 6Hz>; 7.67 (d. 1H. 
J- 6Hz): 7.56-7.18 (a. 9H); 6.97 (d. 2H. J- 7Hz); 6.74 
(6. 1H); 5.27 (s. 2H): 4.74 (s. 1H); 4.39 (d. 2H. J. 
7Hz); 3.58 (6. 3H): 2.60 (t. 2H. i. 7Hz); 1.43-1.21 
(m. 4H); 0.85 (t. 3H. J- 7H2). 

PART B: Preparation of 2-n-Butyl-l-[ (2 • -carboxy- 
bi phenyl -4 -yl )methyl)-4-chloro-5-(l- 
naphthyl ami nocar bony 1 ami nome thy 1 ) - 
imidazole 

The title compound was prepared from 2-n-butyl-i- 
1(2' - ca r borne thoxybi phenyl -4 -yl )methyl ]-4-chloro-S- (1- 
naphthylaminocarbonylaminomethyl )imidazole by the 
hydrolysis procedure described in Example 148. Part 
D. Work-up yielded 380 »g of white crystalline solid: 
is. p. 169-175V NKB (200 KHz. DMSO-dg) 6 8.45 (6. 
1H): 8.05-7.03 <m. 15H): 6.97 (s. 1H): 5.34 (s. 2H): 
4.30 (d. 2H. J. 5Hz): 2.52 (t. 2H. J* 7Hz): 1.48 (t of 
t. 2H. J- 7.7HZ): 1.21 (t of g. 2H. J» 7.7Hz): 0.85 
(t. 3H. J* 7Hz). Anal. Calcd. for 

C 33 H 31 C1N <°3* (H 2 0) 0 5 : C * l8 ' 77: 

5.60; N. 9.70. Found: C. 68.88; H. 5.67; N. 9.70. 
1044 
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liUUOl ill 

Preparation of 2-n-Butyl-4-ehloro-S>»ethoxy*ethyl. 
l-l U'-Utetrazol-S-yDaBinoearbonyDbiphenyl-l-yD- 
ffethvlHMdazole s 

2-n-Butyl-l-l (2'-carboxybiphenyl-4-yl)Bethyl). 
4-chloro-S-(Bethoxynetbyl)iBidazole (1.0 g) vas first 
converted to the corresponding acid chloride end then 
coupled to 5-aminotetrazole by the procedure in 
Example 78, Part C to yield 0.87 g of a yellow glass. 
Flesh chromatography in loot ethyl acetate' over silica 
gel yielded 77.1 ag of a vhite solid: a. p. 169-172*. 
NKR (200 KHz . CDC1 3> DMSO-<3 fc ) I 12.0 (br 8. 1H) : 
7.73-7.30 (m. 6H) : 7.00 (d. 2H. J- 7Hz): 5.18 (S. 2H): 
4.23 (S. 2H): 2.55 (t. 2H. J» 7Hz) 1.63 (t Of t. 2H. 
J- 7.7H2): 1.31 (t of q. 2H. 3m 7.7Hz); 0.84 (t. 3H. 

J- 7Hz). Anal. Calcd. for c 2 4 H 26 ClN 7°2* (H 2 0) 2 : 
C. 55,87: H. 5.86. Pound: C. 56.01; H. 6.01. 
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PART A: Preparation of 2-n-Butyl-4-chloro-l-[ (2*. 

(hydroxymethyl)blphenyl-4-yl)»ethyl)-5- 

I me thoxvmethy) ) imidazole 

2-n-Butyl-l- 12 • -car borne thoxybi phenyl -4-yl )- 
methyl J4 -ch) oro-S- (meU.oxymethyl ) imidazole (5.62 g. 13 
mrnol. l eg) was dissolved in THP (50 inL) and to it was 
slowly added a 1M lithium aluminum hydride solution in 
THP (39.5 wiL. 39 iwnol . 3 eq). The resultant mixture 
jo was refluxed under N 2 jf or 2 hours and worked up 
according to Fie6er and PieBer. V.l, p. 584 
(Steinhardt procedure) to yield 4.68 g of a light 
yellow oil which 6lowly crystallized. NKR (200 KHz. 
CDC1 3 ) 6 7.57 (bd, 1H. J- 7HZ): 7.47-7.20 (n. 5H): 
7.03 (d. 2H. J- 9H2); 5.18 (6. 2H): 4.58 (s. 2H): 4.32 
(S. 2H); 3.28 (B. 3H):'2.60 (t. 2H. J- 7Hz); 1.67 (t 
of t. 2H. J- 7. 7H2): 1.35 (t of q. 2H. J- 7.7Hz); 

0.86 (t. 3H. J- 7Hz). Anal. Calcd. for C„,H_C1N O • 

23 27 2 2" 

C. 69.25: H. 6.82; CI. 8.89. Found: C. 69.42; H 



15 



20 



25 



6.87; CI. 8.65. 

PART B: Preparation of 2-n-Butyl-4-chloro-l-l (2 ' - 

(cyanomethyl )bi phenyl -4-yl )methyl ]-5- • 

(Tnethoxymethyl)iTnidazole 

2-n-Butyl-4-chloro-l-l (2 ' - (hydroxymethyl )- 

bi phenyl -« -yl ) inethyl -5- (met hoxyme thy 1 ) imidazole (4.68 

g) was converted to the title cyanomethyl compound by 

the procedure described in Example 1. Part B. Work up 

yielded 5.20 g of a brown oil which wa6 further 

3o reacted with purification. NMR (200 KHz . CDCl^) 6 

7.54 (m. 1H): 7.40 (m. 2H); 7.28 (m. 3H): 7.08 (d. 2H. 

J« 10H2); 5.23 (6. 2H): 4.33 (s. 2H): 3.63 (6. 2H): 

3.30 (6. 3H); 2.60 (t. 2H. J. 7Hz): 1.70 (t Of t. 2H. 

J. 7.7Hz); 1.37 (t Of g. 2H. J. 7.7Hz); 0.90 (t. 3H. 

J* 7Hz 5 . Mass Calcd. lor C, ,H, _C1N„0: 
3t> 24 26 3 

407.1764. Found: 407.1778. 
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PART C: Preparation of 2-»-Butyl-4-chloro-S-»tthoxy- 
»tthyl-l-l(2 , -((t#tr»tol-5-yl)«tthyl)bi- 

ph*nvi-4-v nit>tthvni»ia«goit •• 

2-n-Butyl-4-chlero-l-l (2'-(cyano»ethyl)biphenyl- 
4-yl )methyl J-5- (methoxymethyl )i»idazola (5.20 g) was 
converted to the above tetrazolt in 2 days using the 
procedure of Example 90. Part C. Work-up and flash 
chromatography over silica gel eluting with a gradient 
solvent system of 1:1 hexane/etbyl acetate to 1:1 
•thyl acetate/i6opropanol yielded 3.13 g of a light 
yellow solid; n.p. 149.0-152.5*. NKR (200 KHz. 
CDClj) 6 7.37-7.15 (IB. 6H): 6.96 (d. 2H. J. 9HZ): 
5.18 (6. 2H): 4.30 (S. 2H): 4.24 (6. 2H); 3.27 (s. 
3H): 2.57 (t. 2H. J- 7Hz): 1.56 (t of t. 2H. J- 
7.7HZ): 1.26 (t Of g. 2H. J- 7.7Hz) : 0.77 (t. 3H. J- 
7H2). Anal. Calcd. for C 2< H 27 C1N 6 0: C. 63.97. 
H. 6.03: CI. 7. 86. Pound: C. 63.79: H. 6.04: CI. 
7.70. 

Example 175 

Preparation of 2-n-Butyl-l- [ (2 • - (car boxymethyl )bi - 
phenyl -4 -yl )methyl ]-4-chloro-5- (hydroxymethyl )- 

itnida2ole»dicvclohexvlami ne salt 

2-n-Butyl-4-chloro-l-l (2 * - (cyanomethyl ) bi phenyl - 
4-yl )methyl ]-S-(methoxymethyl)imidazole (2.60 g) and a 
1:1 mixture of concentrated aqueous HC1 and glacial 
acetic acid (50 mL) were nixed together and then 
refluxed for 6 hour6. The solvents were removed in 
vacuo and water (200 mL) wa6 added to the residue. 
The pH was adjusted to 3 with concentrated NH^OH and 
thi6 aqueous mixture wa6 extracted with ethyl acetate 
(3 x 200 mL) . The organic layers were combined, dried 
(MgSO^) and the solvent removed in vacuo to yield an 
oil. Subsequent flash chromatography in 60:40 ethyl 
acetate/hexane to 100\ isopropanol yielded 1.07 g of a 
glass. This product was dissolved in acetone and 
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dicyclohexyl«aine was added (1 tg). A gua 
precipitated which was redittolved with aort acetone 
(total of 75 aL) and htat. Upon cooling, solid 
precipitate waB obtained (291 ag): a. p. 135. 0-137.0. 
NKK shows -och 3 to be mining. NKR (200 KHz. 
CDClj) 6 7.43-7.13 (a. 6H): 6.95 (d. 2H. J- 8Hz); 
5.20 (S. 2H) 4.46 (S. 2H): 3.4S (S. 2H): 2.76 (a. 2H); 
2.60 (t. 2H. J- 7H2); 2.00-1.03 (B. 24H): 0.87 (t. 3H. 
J- 7Hz). Mass Calcd. for c 2 3 H 25 ClN 2°3 : 
412.1554. Found: 412.1644. 

Example 176 

PART A: Preparation of 2-n-Butyl-4-chloro-l-l (2 • - 

(hydrazido)biphenyl-4-yl )aetbyl ]-5-(aethoxy- 

methyl ) imidazole 

2-n-Buty 1-1-1(2 * -car beset hcxybi phenyl -4 -yl ) - 
ir.ethyl )-4-chloro-5- (methoxyrcethyl ) imidazole (2.00 g. 
4.7 mmol. 1 eq). hydrazine (1.5 mL. 46. B mmol. 10 eq) 
and methanol (30 mL) were mixed together and then 
refluxed for 3 day6 after which 1.5 mL more of 
hydrazine was added and the reaction refluxed for 
another day. More hydrazine (1.5 mL) was again added 
and the reaction was refluxed for an additional day. 
The reaction- was worked up by fir6t removing the 
hydrazine and methanol in vacuo , following by taking 
up the residue in ethyl acetate (200 mL) and washing 
it with water (3 x 100 mL). The organic layer was 
dried (MgS0 4 ) and the solvent removed in vacuo to 
yield 1.37 g of a white gla66. NMR ( CDC 1 ^ . 200 
KHZ.) 6 7.67-7.31 (m. 4H); 7.40 (d. 2H. J- 9Hz): 
7.03 (d. 2H. J- 9Hz ) ; 7.56 (bs. 1H): 5.17 (s. 2H): 
4.27 (E. 2H): 3.25 (6. 3H); 2.57 (t. 2H. J. 7Hz ) ; 1.70 
(t of t. 2H. 7.7HZ); 1.34 (t Of q. 2H). J« 7.7Hz): 
0.86 (t. 3H. J= 7«': : ). Anal. Calcd. for C ? 3 H 27 C1N 4 C> 2 : 
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C. 64.70; H. 6.37: N. 13.12. Pound: C. (4.47; H. 
*.JS: N. 12.85. 

PART B: Preparation of 2-n-Butyl-4-chloro-5-»ethoxy- 
methyl-l-[4-(2-(trif luoromethylsulf onylbydra- 

*idolbiPhenvl-4-vnmethvnimidaxole , 

A solution of triflic anhydride (0.42 »L. 2.5 
amol. 2.5 eq) in methylene chloride (2 mL) was slowly 
dripped into a stirred solution at -78°C of 2-n-butyl- 
4-chloro-l-l (i '-(hydratido^iphenyl^-ynraethylJ-S- 
dtiethoxymethyl )imidazole (0.71 g. 1.7 nmol. 1.0 eq) 
and tr iethylamine (0.35 mL. 2.5 mmol. 1.5 eq) in 
methylene chloride (5 mL). The solution va6 stirred 
at -76"C for 1 hour and then allowed to warn to room 
temperature. After 2 hours at room temperature, water 
(100 mL) was added, the pH adjusted to 5 and the 
aqueous layer extracted with ethyl acetate (3 x 100 
mL) . The organic layers were dried (MgSO^). the 
solvent removed ijn vacuo , and the residue flash 
chromatographed over silica gel beginning in 1:1 
hexane/ethy] acetate and finishing in 100\ ethyl 
acetate to yield 380 mg of a light yellow glass. KKR 
(200 KHz . CDC1 3 ) 6 7.82-7.15 (ID. 8H); fc.94 (d. 2H. 
J- BHz ) ; 5.13 (s. 2H); 4.25 (s. 2H); 3.17 (s. 3H); 
2.53 (t. 2H. J. 7HZ): 1.69 (t of t. 2H. J- 7.7Hz): 
1.27 (t Of q. 2H. J- 7.7HZ): 0.81 (t. 3H. J- 7Hz). 
Fast Atom Bombardment Mass Spectrum: Mass Calcd. for 
C, 11 H,.ClF,N J1 O il S: 559.15. Found: 559.12. 

Example 177 

PART A: Preparation of 4 ' -He.thylbiphenyl -2-carboxaldc 
hyde " ; 



Methyl 4 ' -methylbiphenyl-2-carboxylate (20.00 g. 
86 mir.ol. 1 eq ) was dissolve' in dry toluene (250 mL) 
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in 

end cooled to -It*: Di i sobutyleluiiinua hydride (1.0 N 
in toluene. 220.0 mL. 220 mmol, ?,? eq) was then 
dripped in slowly over 2S minutes keeping the 
temperature under -70*. Whtn the addition was 
complete, the mixture was stirred at -78* for 25 
minutes and then methanol (10 mL) was added 
cautiously. When gas evolution was complete, the 
mixture was poured into a solution of Rochelle salt 
(100 mL of saturated solution plus COO nL water). The 
mixture wa6 stirred |or shaken until an extractable 
solution was obtained. The layers were separated and 
the aqueous layer extracted with ether (2 x 200 nL). 
The organic layers were combined, dried 'K?SOj) and 
the solvent removed in vacuo to yield 16.7 g of a 
light yellow oil. NKR (200 KHz . CDClj) 6 
7.56-7.16 (m, 8H): 4.59 (S..2H): 2.40 (s. 3H); 1.74 
(s. 1H). Thi6 oil (16.7 g. 64 mmol. 1 eq) wa6 
subsequently oxidized by dissolving in methylene 
chloride (100 mL) and stirring with manganese dioxide 
(7.34 g. 84 mmol . 1 eq ) . After stirring for one day 
at room temperature, more manganese dioxide (14. 6B g. 
ItE r.mol. 2 e;) v *s added. The next day. 14.68 g more 
of manganese dioxide was again added. After another 
day of stirring, the reaction was filtered through 
Celitee and the filtrate evaporated to an oil. The 
oil was chr omatographed in 9:1 hexane/ethyl acetate 
over silica gel to yield 13.4 g of a light yellow 
opaque oil. The above oxidation can also be performed 
using pyridinium chlorochrorcate. NMR (CDCl^. 200 
KHz ) 6 9.98 (6. 1H): 8.01 (d. 1H. J » 7Hz); 7.64 (t. 
1H. J« 7HZ): 7.53-7.38 (JO, 2H): 7.28-7.17 (m. 4H): 
2.43 (z. 3H). Mass Calcd. for c 14 H i2 ° : 196.0888. 
Found: 196.0881. 
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PART B: Preparation of 4 , -M»tbyl-2-(2-nitrcethen.l- 

vHb iohenvl 

4'-Methyibiphenyl-2-cerboxaldebyd* (13.21 9, 
47.5 amol (l.o eq). Mtrontthtnt (4.74 ml. i7.5 moI, 
1.3 eq). ammonium acetate (2.07 g. 26.0 asol. 0.4 eq) 
and glacial acetic acid (30 mL) vtrt aixed and 
refluxed for 2 days, at which time more nitromethane 
(4.74 »L) and ammonium acetate (2.07 g) were added and 
the reaction was refluxed for an additional 5 hours. 
Ine reaction mixture was poured into ice water (300 
»L) and extracted with ethyl acetate (300 »L) . The 
ethyl acetate layer was washed with water (3 x 200 
»L). the organic layer dried (HgS0 4 ). the solvent 
removed in vacuo and the residue chroaatographed in 
1:1 hexane/toluene to yield 11.22 g of a light yellow 
oil which crystallized. The product wa6 
recrystallized from methylcyclohexane to yield 8.47 g 
of yellow crystals: n.p. 64.0-65.0*. nkr (200 KHr. 
CDClj) 6 8.04 (d. 1H. J- 13H2): 7.69 (d. 1H. J. 
9Hr) 7.59-7.37 (m. 4H); 7.50 (d. 1H. J. 13 Hz); 7.27 
(d. 2H. J- 7Hz); 7.19 (d. 2H. J- 7H2); 2.41 (s. 3H). 
Anal. Calcd. for C ls H n N0 2 : C. 75.30; H. 5.48; 
N. 5.85. Found: C. 75.32; H. 5.56; N. 5.58. 

PART C: Preparation of 4 • -methyl-2- (1 . 2 . 3-tr iazol - 
4 -yl ) bi phenyl ■ 



4 '-Methyl-2-(2-nitroethen-l-yl)biphenyl (6.58 g. 
27.5 minol. 1 eq). sodium azide (5.40 g. 82.3 mmol. 3 
eg), and dimethylsulf oxide (minimum to dissolve 
everything) were mixed together and stirred at room 
temperature for 4.5 hours. Ethyl acetate (500 mL) was 
then added and the organic phase washed with water (3 
x 400 mL) . The organic layer was dried (MgS0 4 ) and 
the solvent removed in v«"-uo to yield 6.54 g of an 
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orange glass. Chroaatography in 75:25 hexane/ethyl 
acetate yielded 2.87 g of of a ytllow glass. NMJt (200 
KHx. CDClj) 6 7.83 (». 1H); 7.51-7.32 (a. JH); 
7.18 (d. 2H. J- 8H2): 7.13 (d. 2H. J- 8Hz): 7.03 (s. 
1H); 2.38 (s. 3H). Mass Calcd. for C^H^Njt 
235.1110. Found: 235.1111. & 

PART D: Preparation of 4 ' -Hethyl-2-(N-(triphenyl- 

methyl! -1 .2. 3-tria2o)-4-vl Iblohenvl 

4'-Methyl-2-(l.2.3-tria ( zol-4-yl)biphenyl (2.61 
g. 11 mmol. 1.0 eq). tr ietbylaoine (1.69 »L. 12 sunol. 
1 eq). tritylbromide (3.86 y. 12 nmol. l eq) and 
methylene chloride (30 nL) were nixed and stirred at 
0*C and then allowed to warn to room temperature. 
After 1 hour, ethyl acetate wa6 added (200 mL) and the 
organic phase was waEhed with water (3 x 200 nL) . The 
organic layer was dried (MgSO.) and the solvent 
removed i_n vacuo to yield 5.15 g of a yellow Eolid. 
This product was recrystallized from methylcycloheicane 
to give 3.26 g of off-white crystals; jn.p. 
181 .0-182. 5 e . NKR (200 KH2. CDCl^) 6 8.18 (d. 1H. 
J= 7H2): 7.50-7.16 (m. 12H); 7.05-6.89 (m. 10 H2 ) : 
6.47 ( s . 1H): 2.5< (s. 3H). Anal. Calcd. for 

C 34 H 27 N 3 : C< 85, SO: H * S ' 70: N - 8 - 8 °- Found: 
C. 86.60; H. 5.80; N. 8.94. 

PART E: Preparation of 2-n-Butyl-4-chloro-5- 

hydroxymethyl-1- t (2'-(N-(tri phenyl me thyl)- 
1.2. 3-tr ia2ol-4-yl ) bi phenyl -4 -yl )methyl )- 

imidazole ____ 

4 • -Met hy l-2-(N-(tri phenyl methyl )-1.2.3-tria2ol- 
4-yl )biphenyl (3.14 g. 6.57 mmole6) was brominated in 
the ben2ylic position by the procedure in Example 85. 
Part B. using benzpy 1 perox i de instead of A I BN as 
radical initiator. Fi.tration of succinimide and 
evaporation yielded 4.45 g of a crude oil which was 

used as is. 88015687 
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NKR (200 KHz , CDClj) * CH^Br , 4.41. ThU 

bronide (4.31 g. approx. 7.8 aaol. 1 tq) va» alkylated 

onto 2-n-butyl-4-chloro-S-(hydrexy»ethyl )i»idatolt by 
th'; procedure described in Example 1. P*rt A. Plain 
chromatography in 75:25 hexane/ethyl acetate over 
sllicA gel yielded a yellow solid (0.67 g) which was 
recrystalllzed from carbon tetrachloride to yield 447 
ng cf white crystals: ».p. 173 .0-174. $• . NMR 
(CDC1 3 . 200 KHz ) 6 8.03 (d. 1H. J- 9HZK 7.51-7.14 
(IB. 14H)|: 6.98 (m. 6H): 6.86 (d. 2H. J- 9HZ): 6.63 (s. 
1H): 5.15 (B. 2H): 4.33 ( 6 , 2H>: 2.53 (t. 2H. J- 7Hz): 
1.15 (t Of t. 2H. J. 7.7HZ): 1.32 (t of O. . 2H. J- 
7.7Hz): 0.87 (t. 3H. J- 7Hz). Ma s 6 Calcd. for 
C 42 H 38 C1N 5° : 663 - 276S - Found: 663.2762. 

PART P: Preparation of 2-n-Butyl-4-chloro-5-hydroxy- 
n.ethyl-l-t (2 '-1.2.3-triazol-4-yl)biphenyl- 

4 -y 1 ) methyl ) imidazole 

2-n-Butyl-4-chloro-S-bydroxy»ethyl-l-t (2'-(N- 
(tr iphenylmethyl ) tr i a zol -4 -yl ) biphenyl -4 -y 1 )methyl ]- 
imidazole (408 mg. 0.6 mmol. 1 eq). 1.4-dioxane (5 
mL). water (1 mL) and 4.0 N HC1 in dioxane (0.46 mL. 
1.8 mmol. 3 eq) were mixed and 6tirred at room 
temperature. After 2 hourG. water was added (200 mL) . 
and the aqueous layer extracted with ethyl acetate (3 
x 200 mL) . The organic layers were dried (MgS0 4 ) 
and the solvent removed in vacuo to yield 260 mg of an 
off-white glas6. Plash chromatography of the product 
in 100\ ethyl acetate over silica gel yielded 140 »g 
of a white glass. NMR (200 KHz. CDClj) 6 7.82 (m. 
1H): 7.50-7.25 (m. 3H): 7.17 (d. 2H. J- 9Hz ) : 6.98 (d. 
2H. J« 9H2): 6.95 (6. 1H): 5.23 (s. 2H): 4.52 (6. 2H): 
2.58 (t. 2H. J« 7Hz): 1.63 (t of t. 2H. J- 7.7H2): 
1.30 (t of q..2H. J« 7.7HZ): 0 82 (t. 3H. J- 7Hz ) . 
Mass Calcd. for r 23 H 2 4 C1N 5 0: 4211669 ' Pound: 
421.1670. 
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PART A: Preparation of Ethyl 3- (4-m»thylphtny) )-3-©xo- 

_ ?-nilvnprop«noin 



Ethyl 3- (4-nethylphenyl)-3-oxopropanoat* 
(prepared as described in W. Witrtnga and H. I. 

SKulnicK. J. Pro. Chew. (1979). £±. 310) (63.(6 g. 309 
mmol. l eq) was added to a freshly prepared sodium 
ethoxide solution (Na. 7.43 g. 323 mmol. 1.05 «q; 
ElOH. 250 jnL) . The rthanol was removed J_d vacuo and 
the residue .was dissolved in DKF (250 bL). Allyl 
bromide (29.3 nL, 338 mmol. 1.1 eq) followed by sodium 
iodide (4.56 g. 304 mmol. 1 eq) were then added and 
the contents stirred overnight at room temperature. 
The DKF was removed in vacuo , water (250 mL) was added 
and the aqueouE layer extracted with ethyl acetate (3 
x 200 mL) . The organic layers were dried (MgSO,) 
and the solvent removed in vacuo to yield 74.21 g of 
an amber oil. NKR (200 KHz . CDClj) 6 7.B1 (d. 2H. 
J- 10Hz); 7.30 (d. 2H. J- 10 HZ): 5.96-5.72 (m. 1H); 
S. 21-5. 00 (m. 2H): 4.41 (t. 1H. J ■ 7Hz); 4.16 (q. 2H. 
J- 7Hz): 2.78 (t. 2H. J « 7Hz ) ; 2.42 (6. 3H): 1.18 (t. 
3H. J = 7H2). Anal. Calcd. for C 15 H _ 8 ° 3 : C. 
73.15; H. 7.37. Found : C. 73.10; H. 7.38. 
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PART B: Preparation of 3-Car boethoxy-4 - (4-methyl- 

phenyl )-4 - (oxo) butanal ; _____ 

Ethyl 3-(4-methylphenyl )-3-oxo-2- (allyl )- 
propanoate (74.21 g. 301 mmol. 1.0 eq). osmium 
tetroxide (100 mg. cat.), sodium metaper iodate 
(141.8 g. 663 mmol. 2.2 eg), ether (500 mL) and water 
(1 L) were mixed and stirred at room temperature. 
After 24 hours, an additional 110 mg of OsO. was 
added and after another 24 hours. 200 mg more of 



3S 
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OsOj was added together with sodium aetaperiodatt 
(190 q. 888 »aol, 3.0 tq). After 4 days, tbt layers 
vera separated and the tthtr layer washed with aqueous 
sodium bisulfite (1 x 500 s>L) followed by brint (1 x 
300 »L). The tther layer vac dried (MgSO^) and the 
solvent removed in vacuo to yield 64.59 g of i dark 
brcvn oil. This oil was flash chroma tographed over 
silica gel in 4:1 hexane/ethyl acetate to yield 37.5 g 
of an amber oil. NKR (200 KHz. CDClj) 6 9.79 (s. 
1H): 7.93 (d. 2H. J- 9H2): 7.27 (d. 2H. J- 9Hz); 4.87 
(t. 1H. J- 7H2): 4.13 (q. 2H. J- 7Hz): 3.37-3,06 (AB 
tiultiplet. 2H); 2.40 (6. 3H); 1.14 (t. 3H. J. 7Hz). 
Anal. Calcd. for C 14 H 16 o 4 : c. 67.73: H. 6.50. 
Found: C. 67.53; H. 6.54. 



PAP.T C: Preparation of 3-Car boethoxy-2- (4-methyl- 

phenyl ) f uran 

Ethyl 3-Car boethoxy-4- (4-methylphenyl )-4-(oxo)- 
butanal (10.00 g). trif luoroacetic anhydride (50 mL) 
and trif luoroacetic acid (2 drops) were mixed and. 
Etirred at 0* over ice and allowed to warm to room 
temperature. After 3 hours, more trif luoroacetic 
anhydride (50 mL) together with trif luoroacetic acid 
(2 drope) were added at room temperature. The next 
day. the solvent was removed in vacuo and the residue 
partitioned between IN NaOH (200 mL) and ethyl 
acetate (200 mL) . The layers were separated and the 
organic layer washed with 1 N NaOH (2 x 200 mL). The 
organic layer was dried (MgSO^) and, the solvent 
removed i_n vacuo to yield a brown oil (9.95 g) which 
was flash chr omatographed in 99:1 hexane/ethyl acetate 
to yield 2.57 g of an off-white solid: m.p. 
79. 0-80. 5V NMR (200 KHz . CDClj) 6^7.88 (d. 2H. 
J» 9Hz): 7.42 («3. 1H. J « 2HZ); 7.26 (d. 2H. J« 9Hz): 
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%' * 83 <d. 1H. J-2HX): 4.34 (q. 2H. J. 7Hz): 2.40 (i. 

3H); 2.34 (t. 3H. J- 7HX ) . Anal. Cllcd. for 

C 14 H 14°3 : c * 7303: H - Found: C. 73.52: 

H. 6.30. 

PART D: Preparation of 2-n-Butyl-l-(4-(3-carboxyf uran- 
2-yl )benzyl )-4-chloro-5- (hydroxymethyl )- 
imidazole (isomer A) and 2-n-butyl -l-[4-(3- 
ca r boxy f ur an- 2-yl ) benzyl ]-5-chl or o-4-(hydroxy- 

methyl limidazole (isomer B) 



10 



20 



25 



3-Car boethoxy-2-(4-methylphenyl )furan va6 
brominated. alkylated, and saponified by the 
procedures described in Example 85. Parts B. C, and E. 

Isoir.er A. the faster eluting isomer, vas 

r ecrys i a 1 1 i zed from acetonitrile; m.p. 158.5-160.0*. 

KV.R (200 MHz. DKSO-d.) 6 12.80 (bm. 1H); 7.92 (d. 

o 

2H. Jr 9H); 7.82 (d. 1H. J« 2Hz ) ; 7.17 (d. 2H. J. 

9HZ): 6.84 (d. 1H. J. 2HZ); 5.30 (6. 2H). 5.30 (m. 

1H): 4.34 (6. 2H): 2.47 (t. 2H. J ■ 7Hz): 1.47 (t Of t. 

2H. J • 7.7Hz); 1.24 (t of 0, . 2H. J- 7.7Hz); 0.74 (t. 

3H. J = 7Hz). Anal. Calcd. for C.-H.-CIN^O,. : 

C. f].7P; H. S.44: N. 9.12. Pound: C. 61.66; H. 

b . 3 9 ; N. 9 . 09 . 

Isomer B was recrystallized from ni tr omethane/ 
acetcnitr i le; m.p. 1 18 . 5-120 . 5» . NKR (200 KHz. 
DKSO-d 6 ) 6 12.89 (bm. 1H); 7.92 (d. 2H. J- 9Hz ) ; 
7.e2 (d. 1H. J* 2Hz): 7.13 (d. 2H. J- 9Hz ) ; 6.83 (d. 
)H. J: 2H2): 5.23 (s. 2H); 4.93 (m. 1H) 4.29 (d. 2H. 
J> 7Hr): 2. 57 (1..2H. J« 7HZ ) ; 1.53 (t of t. 2H. J . 
7.7H: 1.27 (t of q. 2H. J « 7.7Hz); 0.77 (t. 3H. J. 

7H? > . Kat Calcd. fox c 2 o H 21 C1N 2°4 : 3ee -H90. 
3 P e . 1 1 7 1 . 
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ExiwpU 180 

PART A: Preparation of l-l (2 • -Car boaethoxybi phenyl-4. 
yi)methyl )-2-butyl-4-chloro-S-(2-»ethoxy- 

. ethoxyrcet hoxymethyl ^Imidazole 

To a solution of 7. SO »L of 1.6 M n-butyl lithi- 
um/hexane in SO mL of tetrahydrof uran at 0* was added 
dropwise 1.S0 nL of t-butanol. To this solution was 
added 4.52 g of l-l (2'-carbomethoxybiphenyl-4-yl)- 
methyl ]-2-buty 1-4 -chloro-5-hydroxyne thy 1 imidazole 
followed by 1.S0 ml of 2-methoxyethoxymethyl , 
chloride. The resulting solution was stirred at 2S* 
for 16 hours. The nixture was. diluted with diethyl 
ether, washed with water and brine, dried over 
anhydrous 60diun sulfate, filtered and concentrated. 
Column chromatography afforded 3. SO g of 1-1(2'- 
ca r borne t h oxybi phenyl -4 -y 1 )ne thy 1 )-2-butyl-4-chloro-5- 
(2-methoxyethoxymethoxyniethyl)imidazole. KKR (200 
KHz. CDC1 3 ) 6 7.B3 (d. 1H): 7.52 (t. 1H); 7.40 (t. 
1H). 7.2B (m. 3H). 7.00 (d. 1H): 5.19 (s. 2H): 4.68 
(6. 2H): 4.48 ( 6 , 2H): 3.67 (re. 2H); 3.64 (s. 3K): 
3.54 (m. 2H): 3.37 (s. 3H); 2.58 (t. 2H): 1.67 
(quint.. 2H): 1.34 (sext.. 2H): 0.88 (t. 3H). 

PART B: Preparation of 1- [ (2 • -Car boxybi phenyl -4 -yl ) - 
methyl ] - 2 -butyl -4 -chl oro-5- (2-methoxy- 

et hoxymet hoxymethyl )imidazole _^ 

A solution of 3. IS g of l-l (2 ' -car bomethoxy- 
bi phenyl -4 -yl ) methyl )-2-butyl-4-chloro-5-(2-methoxy- 
ethoxymethoxyniethyl ) imidazole and 2.77 g of pota66iuni 
methanethiolate in 125 mL of dimethylf ormamide was 
6tirred at 125' for 4 hourE. After cooling the 
solvent was removed i_n vacuo . and the residue was 
•dissolved in water. The resulting aqueous solution 
was vacht-d with diethyl «ther. adjusted- to pH 3 
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88015687 



207 «? I V 

employing io\ hydrochloric acid, and extracted with 
"Ethylene chloride. The co»bined organic layers wtrt 
washed with brine, dried over anhydrous sodiua 
sulfate, filtered, and concentrated. The crude 
product was recryctall ized from chlorobutane to afford 
2.45 g of l-l (2 , -carboxybiphenyl-«-yl) B iethyl)-2- 
butyl-4-chloro-5-(2-»ethoxyethoxyEethoxyceibyl)- 
imida2ole. NMR (200 KHz. CDC1 3 ) 6 7.95 (d. 1H); 
7.57 (t. lH); 7.46 (t. 1H); 7. 38 (a. 3H); 7.05 (d. 
2H): 5.22 (6. 2H): 4.64 (a. 2H): 4.48 (s. 2H); 3.58 
(IB. 4H>: 3.40 (E. 3H): 2.54 (t. 2H>; 1.60 (quint.. 
2H); 1.32 (sext.. 2H): 0.84 (t. 3H). 

PART C: Preparation of l-l (2 •-Hethoxyaminocarbonyl- 
biphenyl-4-yl)methyll-2-butyl-4-chloro-5- 

( 2-?r.etho xyethoxvmcthoxyTt>ethvl >iTn<d < T?oi e 

A solution of 0.24 ml of oxalyl chloride in 5 mL 
of chloroform was added dropwise to a solution of 1 »L 
of dimethyl formamide in 4 nL of chloroform at -20". 
After this solution had been stirred at -20* for 20 
minutes. 0.2e mL of N-methy lmorphol ine was added 
followed by 1.21 g of l-l (2 ' -car boxybi phenyl -4 -yl) - 
methyl ] - 2 - but y 1 - 4 -chl or o-5- (2-methoxyethoxymethoxy- 
methyl )imida2ole. After another 20 minutes at -20*. 
0.55 ml of N-met hylmor phol ine and 1.35 mL of 
met hoxy 1 ami ne were added to the mixture. The reaction 
mixture was warmed slowly to 25*. stirred at 25 - for 4 
hours, and finally refluxed for 40 hours. After . 
cooling the mixture was diluted with ethyl acetate. 
The resulting solution was washed with lot 
hydrochloric acid, water. 10% sodium bicarbonate 
solution and trine. Finally the 6oluti n was dried 
over anhydrous sodium sulfate, filtered, and 
coi.ri-Mrdted in vacuo . Column chromatography 
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(elution: fttthanol/chlorof er») furnished 0.21 9 of 
l-l (2 »-iR*thoxy«ttinoc*rbonylbiphtnyl-4-yl)»tthyll-2- 
butyl-4-chloro-5 - (2-ftethoxyethoxy»ethoxyftethyl)- 
iftidazole. KMR (200 KH2. CDClj) 6 7.65 (•. 1H) : 
7.63 (d. 1H): 7.53-7.33 (ft. 5H): 7.05 <d. 2H): 5.20 
(8. 2H): 4.67 (S. 2H): 4.47 (S. 2H): 3.63 (ft. SH): 
3.55 (ik. 2H); 3.36 (s. 3H): 2.56 (t. 2H): 1.67 (ft. 
2H); 1.32 (ft. 2H): 0.87 (t. 3K). 



PART D: Preparation of 1-t (2 ' -Methoxyaninocarbonyl- 
bi phenyl -4 -yl )nethyl )-2-butyl-4-chloro-5- 



hydroxyrcethyl imidazole 



A solution of 0.20 g of l-l (2 ' -nethoxyaminocar- 
bonylbiphenyl-4-yl)reethyl]-2-butyl-4-chloro-5-(2- 
methoxyethoxymethoxymethyl)imidazole in 60 ml of 1.5 M 
a que cup tetraf luoroboric acid/acetonitrile was stirred 
for 20 hours at 25*. The reaction mixture was poured 
into dilute sodium bicarbonate solution, and the 
resulting mixture was extracted with diethyl ether. 
The combined organic pha6e6 were washed with brine, 
dried over anhydrous sodium sulfate, filtered, and 
concentrated. Column chromatography (elution: 
methanol/chlorof orm) provided 0.11 g of 1-1(2*- 
me t hoxy am i nocar bony 1 bi phenyl -4 -yl ) methyl ] -2 -butyl - 
4-chloro-5-hydroxymethyl imidazole. NKR (200 MHz . . 
CDC1 3 ) 6 11.31 (br s. 1H): 7.48 (ft. 1H); 7.41-7.33 
(m. 5H): 7.09 (d. 2H): 5.27 (br 6. 3H): 4.32 (d. 2H): 
3.44 (6. 3H): 2.49 (t. 2H): 1.48 (quint.. 2H); 1.25 
(sext.. 2H); 0.80 (t. 3H). 

The following compounds were prepared according 
to the procedures described in the above example. 
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NMR (200 MHX. DM80-4.) 



4 11.29 (br •. 1H). 
7.48 <». 1H). 7. 33 <». 
10H). 7.09 (d. 2H). 
5.27 (d. 2H). 4.67 (t. 
2H). 4.31 (6. 2H). 2.47 
(t. 2HU 1.46 (quint).. 
2H). 1.21 (eext.. 2H). 
0.76 (t. 3H). 



6 10.81 (br s. 1H). , 
9.02 (br s. 1H). 7.55- 
7.35 (is ■ 6H). 7.11 (d. 
2H). 5.28 (br s. 3H). 
4.34 (d. 2H). 2.50 (t. 
2H). 1.49 (quint.. 2H). 
1.25 (sext.. 2H). 0.78 
(t. 3H). 

Example 183 

PART A: Preparation of l-[ (2 ' -Aminobiphenyl-«-yl ) 
methyl ] -2-buty l-4-chlorb-5-hydroxymethyl- 

imidazole • ____ 

ThiE compound was prepared according to the 
procedure described in Example 141. Part A. Prom 3.30 
g of 1- [ (2 ' -ni t robiphenyl - 4 : y 1 )methyl )-2-butyl-«- 
chloro-5-hydroxymethyl imidazole. 1.60 g of iron 
powder. 3.20 ml of acetic acid, and 160 mL of methanol 
there was obtained 2.05 g of 1 - [ ( 2 * -ami nobiphenyl-4- 
1062 
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yl)»tthyl)-2-butyl-4-ehloro-S-hydroxy»tthylUld«iolt. 
NKR (200 KHX. CDClj) 6 7.45 (d. 2H): 7.23-7.01 (a. 
4H): 6.09-6.77 (■. 2H); 5.27 (i. 2H): 4.55 (br 2H): 
2.62 (t. 2H): 1.69 (quint.. 2H): 1.37 (text.. 2H): 
0.88 (t. 3H). 

PART B.: Preparation of 1-1 (2 , --A»inobiphehyl-4-yl)- "" 

methyl ]-2-butyl-4-chloro-5-(2-»etboxy- 

ethoxymethoxynethyl liieidazole 

This compound was prepared according to the 
procedure described in Example 180. Part A. Proa 2.03 
g of 1- 1 (2 *-aminobiphenyl-4-yl)Bethyl ]-2-butyl-4- 
chloro-5-hydroxymethylinidazole. 3.75 nL of 1.6 M 
n-buty 11 ithium/hexane. 0.7S »1 of t-butanol. 0.75 »1 
of 2-methoxyethoxymethyl chloride, and 25 nL of 
tetrahydrof uran there was obtained 0.84* g of 
1-1(2* -ami nobi phenyl -4 -yl )nethyl ] -2-buty 1 -4 -chloro-5- 
(2-methoxyethoxymethoxymethyl )imidazole . NKR (200 
KHz. CDC1 3 ) 6 7.42 (d. 2H): 7.19-7.03 (m. 4H); 
6.86 (m. 2H): 5.20 (B. 2H): 4.69 (10. 2H): 4.49 (». 
2H); 3.67 (m. 2H). 3.54 (n. 2H): 3.37 (s. 3H): 2.59 
(t. 2H); 1.67 (quint.. 2K); 1.34 (-ext.. 2H); 0.87 (t. 
3H) . 

PART C: Preparation of l-l (2 ' -Trif luor oacetamidor 
bi phenyl -4 -y 1 )ne thy 1 ]-2-buty 1-4 -chloro-5- 

(?-tr.pthoxyet hoxymet hoxymet hy 1 )imida2ole 

To a solution of 0.84 g of l-( (2 ' -aminobiphenyl- 
4-yl ) methyl ] <r 2- butyl -4-chloro-5- ( 2-methoxyethoxy- 
methoxymethy 1 ) imidazole. 0.23 g of 4-dimethylamino- 
pyr'idine. 1.28 mL of tr iethylamine. and 10 mL of 
tetrahydrof uran at 2S e was added dropwise 1.30 mL of 
t r i f ] uor oacet i c anhydride. The reaction mixture was 
Etirrt-d at 21" for 4 hours and then was poured into 
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water. The resulting solution was adjusted to pH 4 
using 101 hydrochloric *c 1 d end extracted with diethyl 
ether. The combined organic phases were washed with 
water end brine, dried over anhydrous sodium sulfate, 
filtered, and concentrated in vacuo . Column 
chromatography afforded 0.96 g of l-[ (2 ' -tr if luoro- 
ace tarn id obi phenyl -4 -yl )nethyl l^-butyl^-chloro-S- 
^-methoxyethoxymethoxymethyD-inidazole. KKR (200 
KHr. CDC1 3 ) 6 8.22 (d. 1H>; 7.89 (br S. 1H): 7.44 
(m. 1H): 7.36-7.29 (iq. 4H>: 7.12 (d. 2H) ; 5.23 (s. 
2H): 4.68 (E. 2H): 4.49 (6. 2H): 3.65 (n. 2K): 3.54 
(id. 2H); 3.37 (s. 3H); 2.56 (t. 2H>: 1.67 (quint.. 
2H): 1.34 (sext.. 2H): 0.87 (t. 3H). 

PART D: Preparation of l-[ (2 • -Trif luoroacetamido- 
bi phenyl -4 -yl )methyl]-2-butyl-4-chloro-5- 

' hydro* yrnethyliinidazole 

This compound was prepared according to the 
procedure described in Example 180. Part D. Prom 0.96 
g of l-[ (2 *-trif luoroacetamidobiphenyl-4-yl )methyl-2- 
butyl-4-chloro-S- ( 2-methoxyethoxymethoxymethyl)- 
imidazole there was obtained 0.3S g of 1-1(2'- 
trifluoroacetamidobiphenyl-4-yl)methyl]-2-butyl-4- 
chloro-S-hydroxymethyl imidazole. NKR (200 KH2 . 
25 CDC1 3 ) 6 8.24 (d. 1H): 7.89 (br 6. 1H) : 7.46 (m. 

1H): 7.32 (m. «H); 7.15 (d. 2H): 5,30 (b. 2H): 4.55 
(d. 2H); 2.60 (t. 2H); 1.67 (br t. 1H). 1.70 (quint.. 
2H): 1.36 (sext.. 2H); 0.88 (t. 3H). 
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PART A: Preparation of 2-(4-Mtthylphtnoxy ) - 

benzoic •eld _ 

. To a solution of 5.95 g of £-crtsol and 7.13 g 
of 2-chlorobenzoic in so »L of divethylf oraanide at 2S* 
was added, in portions, 14.50 g of anhydrous potatsiua 
carbonate. The resulting mixture was heated to 80*. 
and 0.10 g of copper(I) iodide vas added. The reac- 
tion mixture then was refluxed for 16 hours. While 
still hot the mixture was poured onto w^ter-ice. The 
resulting suspension was filtered, and the filtrate 
was adjusted to pH 3.0 using aqueous hydrochloric 
acid. The precipitate was recovered by filtration. 
The crude solid vac dissolved in an aqueouG sodium 
hydroxide solution. Thi6 solution was acidified to 
pH 6.0 using hydrochloric acid, filtered, and then 
acidified to pH 3.0. Piltration provided 5.67 g of 
2- (4-methylphenoxyl )benzoic acid which wa6 employed in 
the following reaction without further purification. 
NKR (200 MHz. CDCl^): 6 8.15 (d of d. 1H) : 7.42 
(d of d of d. 1H): 7.23-7.12 (id. 3H): 6.97 (d. 2K); 
6.60 (d. 1H); 2.37 (6. 3H). 



PART B: Preparation of Methyl 2- (4 -methyl phenoxy )- 

benzoat e 

A solution of 37.70 g of 2-(4-methylpheh6xy)- 
benzoic acid was. 12.0 mL of concentrated sulfuric acid 
in 500 tt.L of methanol was refluxed for 14 houre. After 
cooling, the reaction mixture wa6 concentrated ,in vacuo 
and the residue was added to a mixture of methylene 
chloride an<? water. The organic phase was separated, 
wachc-d with saturated sodiuir. bicarbonate solution and 
brine, dried over anhydrous sodium sulfate, filtered, 
and concentrated. The Tude product was kugelrohr 
distilled ■(12o ni,V0.02t ton) to furnish 35.06 g of 
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■ethyl 2- (4-methylphenoxyl )benzoatt. ».p. 31-34*. KMR 
(200 KM 2 , CDC1.) * 7.87 (d of d. 1H); 7.J> (t of 4. 
1H); 7.11 (m. 3H): 6.88 (a. 3H): J. 81 (». JH); 2.30 
(■. 3H). 

PART C: Preparation of Methyl 2- (4-bronomethyl- 

phenoxy ) b e nz oatc 

A solution of 35. OB g of -ethyl 2-(4-metbyl- 
phcnoxy)benzoate. 25.7 g of N-bromotucci nimids, 0.57 g 
of azobisi&nbutyronitrile. and 1200 mL of carbon | 
tetrachloride was refluxed for 3 hours. After cooling 
to room temperature the resulting suspension vas 
filtered and then concentrated _n vacuo to provide 
4.51 g of crude methyl 2-(4-bron>omethylphenoxy)benz- 
oate which vas used in a subsequent reaction without 
further purification: NMR (200 KHz. CDC1 3 ): 6 1 
7.92 (d Of d. 1H): 7.45 (t Of d. 1H): 7.16 (n. 3H); 
6.90 (m. 3H): 4.49 (6. 2H): 3.83 (6. 3H). 

PART D: Preparation of 2-Butyl-4-chloro-l-f.4-(2- 
car borne thoxy phenoxy ) benzyl ] -5 -hydroxy - 

methyl imidazole 

To a suspension of 7.51 g of 6 odium nethoxide in 
100 mL of dimethylf ormamide at 25* was added a solution 
of 2 6.-50 g of 2-butyl-4 (S)-chloro-5(4)-hydroxymethyl- 
imidazole in 100 mL of DKF. The resulting mixture was 
stirred at 25° for 0.25 hours: to thi6 mixture was 
added dropwise a solution of 45.1 g of methyl 2-(4- 
br omomethylphenoxy ) benzoate in 100 mL of DKF. 
Finally, the reaction mixture was stirred at 40* for 
4 hours. After cooling to 25*. the solvent was 
removed i_n vacuo ■ The residue was dissolved in ethyl 
acetate, and this solution was washed with water and 
brine, dried oyer anhydrruE 6odium sulfate, -fi ltered , 
and concentrated. Colur chromatography on silica gel 
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(tlution: 10-25V tthyl acetate/benzene) afforded 7.10 9 

of 2-butyl-4-chloro-l-[4-(2-carbo»tthoxyphtnoxy)- 
benzyl )-S-hydroxy»ethyll»idazolt. NKR (200 KHz. 
CDClj) 6 7.92 (d. 1H): 7.48 (t. 1H): 7.21 (t. 1H): 
6.93 <m. SH); 5.21 (». 2H): 4.48 (a. 2H): 3.79 (■. 
3H); 2.S6 (t. 2H); 1.65 (quint.. 2H): 1.34 («txt.. 
2H); 0.68 (t. 3H). 

PART E : Preparation of 2-Butyl-4-chloro-l-[4-(2- 
I ca rboxyphenoxy) benzyl ] -5 -hydroxyntthyl- 

imidazole . 

A solution of 7.70 g of 1-t 4-(2-carbomethoxy- 
phenoxy ) benzyl ]-2-buty 1-4 -chl or o-5-hydroxyme thy 1 
imidazole in 250 nL of ethanol and 125 mL of 10% 
aqueous sodium hydroxide was refluxed for 5 hours. 
After cooling, the reaction mixture vae filtered, and 
the solvent was removed in vacuo. The residue was 
dissolved in water, and the solution was acidified to 
pH 3.5 using hydrochloric acid. The precipitated 
solid was recovered by filtration and recry6tallized 
from acetone to furni6h 6.52 g of 2-butyl-4-chloro-l- 
[4- (2-car boxyphenoxy ) benzyl )-S-hydroxymethyl imidazole, 
m.p. 17B-180 0 . NMP (200 KHz. DMSO) 6 7.79 (d. IK): 
7.53 (t. 1H): 7.23 (t. 1H): 7.07 (d. 2H): 6.94 (d. 
1H); 6.87 (d. 2H): 5.18 (s. 2H): 4.32 (6. 2H); 2.47 
(t. 2H): 1.46 (quint.. 2H): 1.23 (sext.. 2H): 0.78 
(t. 3H). 

The following compounds have been or could be 
prepared by the above procedures. 
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PART A: Preparation of l«-(4-Btnzy]oxybtnzyl)-2. butyl. 

- 4 -chl or o-S-hvdroxvmtthyl Imidazole 

To a suspension of 1.43 g of solium aethoxide in 
20 »L of dimethylf ormanide at 25* was added a solution 
of 5.00 g of 2-butyl-4 (5)-ehloro-5(4)-hydroxymethyl- 
inidazole in 15 »L of dine thylf ormaaide (DKP) . Tht 
resulting mixture was stirred at 25* for 0.25 bours, 
and then to this mixture was added dropvise a solution 
of 4-benzyioxybenzy) chloride in 15 »L of DKP. 
Finally, the reaction mixture was stirred at 40*. 
the solvent wa6 removed in. vacuo . The residue was 
dissolved in ethyl acetate, and this solution was 
washed with water and brine, dried over anhydrous 
sodium sulfate, filtered, and concentrated. Column 
chromatography on silica gel (elution: 10-25% ethyl 
acetate/benzene) afforded 3.27 g of l-(4-benzyloxy- 
benzyl ) -2 -butyl -4 -chl or o-5-hydroxyme thy 1 imidazole: 
m.p. 115-116*; KKR (200 KHz. CDC1 3 >: 6 7.39 (m. 
5H): 6.94 (s. 4H): 5.15 (6. 2H); 5.04 (s. 2H): 4.47 
(bs. 2H): 2.56 (t. 2H): 2.07 (bs. 1H): 1.63 (quint.. 
2H): 1.32 (sext.. 2H); 0.B7 (t. 3H). 

PART B: Preparation of 1 - (4 -Hydr oxybenzy 1) -2-buty 1 -4 - 

chloro-5-hydroxyreethylimidazole 

A mixture of 0.50 g of 1- (4-benzy loxybenzyl )-2* 
butyl -4-chloro-5-hydroxymethyl imidazole. 0.50 g of 10\ 
palladium/carbon and 40 nL of tetrahydr of uran was 
stirred at room temperature under hydrogen gas (1 
atm.) for 6 hour6. The mixture was filtered through 
Celitee under nitrogen, and the resulting solution 
was concentrated i_n vacuo . The crude product wae 
extracted with hot chloroform. After cooling, the 
chloroform mixture was f-ncent rated i_n vacuo . and the 
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rriulting solid was washed with htxant to Afford 0.14 

g of l- (4 -hydroxybenzyl) 2 butyl 4-chloro-5-hydroxy- 
methylimidazole; NKR (200 Kill. DHSO-d 6 >: * t.43 
(s. 1H); 6.81 (A 2 B 2 . 4H): 5.21 (t. 1H): S.10 (S. 
2H); 4.33 (d. 2H): 2.47 (t. 2H): 1.44 (quint 2H): 1.23 
(sext.. 2H): 0.79 (t. 3H>. 

PART C: Preparation of l-[4-(2-Cyanoben2yloxy)benzyl)- 

2-butvl-4-chloro-S-hvdroxynethyHmida2oIe 

To a solution of 1.00 g of l-(4-hydroxybenzyl)- 
,2-butyl-4-chloro-5-hydroxynetbylimidazol« in 15 »L of 
DKF at 2S" wa6 added 0.185 g of sodium aetbylate. and 
the resulting mixture was stirred at 25* for 0.25 
hours. To thi6 mixture was then added a solution of 
0.80 g of a-brorao-o-tolunitr i le in 5 »L of DKF. The 
reaction mixture was 6tirred at 25 - for 16 hours* The 
solvent was removed i_n vacuo , and the residue dis- 
solved in ethyl acetate. This solution was washed 
with water and brine, dried over anhydrous sodium 
sulfate, filtered, and concentrated i_n vacuo . Column 
chromatography on silica gel (elution: 10-25\ ethyl 
acetate/benzene) provided 0.76 g of l-[4-(2-cyano- 
benzyloxy) benzyl ]-2-butyl-4-chloro-5-hydroxymethyl- 
imidazole: NMR (200 KHz. CDC1 3 >: 6 7.73-7.59 (m. 
3H): 7.44 (m. 1H): 6.96 (6. 4H): 5.23 (B. 2H) : 5.14 
(6. 2H): 4.50 (d. 2H); 2.57 (t. 2H); 1.66 (quint.. 
2H); 1.33 (sext.. 2H): 0.87 (t. 3H) . 

PART D:' i-i4-(2-Cyanoben2yloxy)benzyl)-2-butyl-4- 

cMoro-S-cvanomethvl imidazole 

To a solution of 0.76 g of l-l4-(2-eyanoben2yl- 
oxy ) benzyl ) -2 - but yl - 4 -chlor o-S-hydroxymethyl imidazole 
in 20 mL of chloroform at 26» was added dropwise 0.9S 
n.L of thionyl chloride an' the mixture was stirred at 
21' for 2 hours. The solvent was removed i_n vacuo . 
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Tht residue was dissolved in 20 »L of toluene, and 
then the toluene was removed in vacuo . Finally, the 
residue vat dissolved in 10 ml of dimethyl sulfoxide, 
and the resulting solution was added to a solution of 
0.71 g of sodium cyanide in 10 bL of dimethy lsulf oxide. 
The mixture was stirred at 25' for 1 hour and then 
poured into water. Thi6 emulsion was extracted with 
ethyl acetate: and the coichined organic phases were 
washed with water and brine, dried over anhydrous 
sodium sulfate, filtered, and concentrated. Column 
chromatography on silica gel (elution 0-2S\ ethyl 
acetate/benzene) afforded 0.67 g of l-(4- (2-cyano- 
benzyloxy) benzyl ]-2-butyl-4-chloro-5-cyanomethyl- 
imida20le: KKR (200 KHz. CDClj): 6 7.79-7.60 (a. 
3H): 7.47 (ro. 1H): 7.00 (S. 4H>: 5.24 U. 2H): 5.14 
( E . 2H): 3.46 (s. 2H): 2.66 (t. 2H); 1.71 (quint.. 
2H): 1.40 (sext.. 2H): 0.92 (t. 3H). 

PARTE: i-[«-(2-Carboxyben2yloxy)benzyl]-2-butyl-4- 

chloroimidazole- 6- acetic acid 

A solution of 0.65 g of l-l4-(2-cyanobenzyloxy)- 
ben2yl ]-2-butyl-4-chloro-S-cyanomethylimida2ole in 20 
inL of ethylene glycol and 10 mL of 10\ aqueous sodium 
hydroxide was refluxed for 14 hour6. After cooling, 
the reaction mixture was filtered, and the solvent was 
removed in vacuo. The residue was dissolved in water, 
and the solution was acidified to pH 3.5 using hydro- 
chloric acid. The precipitated solid was recovered by 
filtration and recry6tallized from aqueous ethanol to 
furnish 0.21 g of 1-14- (2-carboxybenzyloxy)benzyll- 
2-butyl -4 -chloroimidazole-5-acet ic acid. m.p. 
170-172°: NMR (200 KHz. DMSO-d fc ): 6 12.9 (bs. 2H): 
7.94 (d. 1H): 7.61 (d. 1H) : 7.60 (t. 1H): 7.46 (t. 
1H): 6.99 (E. 4H>: 5.45 (S. / H ) : 5.11 (6. 2H): 3.49 
(e. 2H): 2.52 (t. 2H): 1.48 (guint.. 2H): 1.24 (sext.. 
2H): 0.82 (t. 3H). 
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PART A: Preparation of l-(4-Hydroxybenxyl )-2-butyl»f. 

by dro«vm»thvl imidazole 

A mixture of 1.00 g of lot pal lad ium/carbon and 
1.00 g of l-(4-benzyloxybenzyl)-2-butyl-4-chloro-5- 
hydroxymethyl imidazole io 20 bL of sethanol vat 
stirred at 25* for five ainutet. Hydrogen gat vat 
bubbled into the solution, and the mixture was stirred 
under hydrogen gaG (1 atm.) at 2S* for 2 hours. The 
mixture was filtered, and the resulting solution 
concentrated in vacuo to furnish 0.75 g of 1- (4 - 
bydroxybenzyl )-2-butyl-5-hydroxymethylinidazol«: WKR 
(200 KHz . DMSO-d 6 ): 6 9.75 (bB. 1H): 7.55 (S. 1H): 
6.91 (A 2 B 2 . 4H): 5. 8Q (bB. 1H); 5.35 (s. 2H): 4.45 
(b. 2H): 2.89 (t. 2H); 1.44 (quint. 2H): 1.21 (sext.. 
2H): 0.80 (t. 3H). 

PART B: Preparation of (2-Car boxybenzyloxy)- 

benzyl 1 -2- butyl -5-hydroxy methyl imidazole 

The title compound was prepared from l-(4- 
hydr oxybtn2yl ) - 2 -butyl-5-hydroxymethyl imidazole UBing 
the alKylation and hydrolysis proceduree described in 
Example 192. Parts C and E. B.p. 115-116*: NMR (200 
KHz. DMSO-d fc ): 6 7.92 (d. 1H); 7.59 (m. 2H): 7.43 
(m. 1H): 6.95 <* 2 B 2 . 4H): 6.74 (6. 1H): 5.40 (6. 
2H): 5.11 (6. 2H): «.31 (S. 2H): 2.48 (t. 2H): 1.47 
(quint.. 2H): 1.23 (sext.. 2H): 0.77 (t. 3H). 

Example 194 

PAPT A: Preparation of l-l4-(2-Cyanobenzyloxy Jbenzyl ]- 

2-tutyl -4-chloro-5-methoxymethvl imidazole 

To a solution of 0.29 g of l-[4-(2-cyanobenzyl- 
oxy)benzyl ]- 2-butyl -4 -chloro-5-hydroxymethyl imidazole 
in 8.0 mL of dimethyl suboxide at 25* was added 0.93 
g of potascium t-butoxide followed by 0.060 mL of 
10 72 
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methyl iodide. The reaction mixture vat stirred at 
25* for 2.5 hours and then was poured into water. The 
aqueous emulsion was extracted with ethyl acetate; the 

orcjnic phases were combined and washed with water and 
brine, dried over anhydrous sodium sulfate, filtered. 

and concentrated i_n vacuo . Column chromatography on 
silica gel (elution: 5-2S\ ethyl acetate/benzene) 
furnished 0.17 g of 1 -1 4- (2-cyanoben2yloxy ) benzyl J-2- 
butyl-4-chloro- 5-methoxymethylimidazole: NMR (200 KHz. 
CDClj): 6 7.72-7.57 (m. 3H): 7.43 (m. 1H); 6.94 (s. 
4H); 5.22 (s. 2H): 5.04 (S. 2H): 4.27 (s. 2H): 3.26 
(s. 3H): 2.56 (t. 2H); 1.65 (quint.. 2H>: 1.33 (sext.. 
2H): 0.88 (t. 3H). 

PART B: Preparation of 1- 1 4 - (2-Car boxybenzyl oxy ) - 
benzyl ] - 2-butyl-4-chloro-5-r.et.hoxyr.ethyl - 

imidazole • 

The title compound was prepared from l-[4-(2- 
cyanobenzyloxy)ben2yl ] - 2- buty 1 -4 -chlor o- 5-methoxy- 
me t hy 1 i mi da zol e via the hydrolysis procedure described 
in Example 192. Part E: NMR (200 KHz. DMSO-d.): A 
7.91 (d. 1H); 7.57 (m. 2H): 7.42 (m. 1H): 6.97 

(A_B_. 4H): 5.41 (6. 2H): 5.09 (6. 2H): 4.27 (3. 
Z t. y 

2H): 3.17 (s. 3H); 2.47 (t. 2H): 1.44 (quint. 2H); 
1.21 (sext.. 2H): 0.79 (t. 3H). 

The compounds shown in Table 13 where X « 
-OCH 2 - were prepared or could be prepared employing 
the above procedures of Examples 192-194 and 
proct-Jures previously described. 
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Ex. 

No. R' 



1 S 



196 n- butyl 



20 



19T n-butyl 



2S 



30 



p 7 p! 




13 



19* n-butyl CI CH 2 OH 



CI CH 2 OH 



4- OCH 2 
3-OCH 



CO,H 
C0 2 H 



KP(' C) 



(oll)« 




19B n-butyl CI CH 2 OCH 2 C fc Hj <-OCH 2 ^ V 



199 n-butyl CI CH 2 OCCH 3 4-OCH 2 -T \ (oil)*> 



200 CH 3 OCH 2 CH 2 - CI CH 2 OH 
F F 



201 n f-ropyl CF 3 O^OH 



3b 
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• NMH (200 KHl. DMS0-d 4 ): 6 7.tl (d. XH)j 
7. SB («. 2H); 7.42 (a. 1H); 6.98 <* 2 B 2 . 
4H); 5.42 (•. 2H): 5.15 <«. 2H); 4.92 (l. 
2H); 2.48 (t. 2H): 1.44 (quint.. 2H); 1.23 
& (»ext.. 2H): 0.79 (t. 3H). 

b NMR (200 KHz . CDClj): 6 8.13 (d. 1H); 
7.75 «3. 1H); 7.58 (t. 1H); 7.39 (t. 1H); 
6.88 (A 2 B 2 . 4H): 5.51 (f. 2H): 5.04 (S. 
2H): 4.9«i (s. 2H); 2.60 (t. 2H) : 1.83 (b. 
1Q 3H): 1.65 (quint.. 2H): 1.32 (sext.. 2H); 

0.85 (t. 3H). 



Example 202 

PART A: Methyl 2- f 4 - ( Broreotnet hvl ) benz ovl 1 benz oa te 
Methyl 2-toluylbenzoate (CA reg. 4) 6424-25-5: 
available by simple e6texif ic'ation of commercially 
available 2-toluylbenzoic acid) (10.00 g. 39 3 ftmol. 
1 eq). N-bromoEuccinimide (7.00 g. 39.3 mmol. 1 eq). 
benzoyl peroxide (1.0 g) and 100 mL carbon tetra- 
chloride were mixed and refluxed overnight (peroxide 
added last). The mixture was filtered and 250 mL of i 
100 g/1 aqueous solution of 60dium bieulfite solution 
was added. The layers were separated and the organic 



15 



20 



25 



layer was dried (MgSO^) and concentrated. The brown 

solid residue was recrystallized from ether/hexane to 

give 6.47 g of product: a. p. 88. 2-91. S - . NMR (200 KHz. 

CDC1 3 ) 6 8.07 (d. 1H. J * 7Hz): 7.82-7.07 (m. 7H): 4.50 

(s. 2H): 3.67 (s. 3H). Anal. Calcd. for c 16 H l3 ° 3 Br: 

C. 57.68: H. 3.93: Br. 23.98. Pound: C. 57.84: H. 

_ 4.0«; Br 23.99. Ma s s Calcd. for C,.H,,0,Br: 
30 16 13 3 

332.0048. Found: 332.0033. 
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PART B: Preparation of 2-Butyl -l-l 4 - (2-car bomtthoxy- 

benzoynbtnzyU-f-chloro-S-hydroxyatthyl- 

frmldazole . 

To a solution of 2-butyl-4-chloro-5-(hydroxy- 

methyl imidazole (11.12 g. 54 mmol. 1 eq) in 200 ml 

methanol vat added dropwise a freshly prepared sodiun 

nethoxide solution (1.36 ? Na. 59 mmol, 1.1 eq in 50 

mL KeOH). After stirring for 0.5 hours, the methanol 

was removed i_n vacuo and the resultant glass was 

dissolvpd in 200 ir.L WF . To this mixture was added a 

solution of methyl 2-l4-(bromomethyl )benzoyl Jbenzoate 

(18.00 g. 59 mmol. 1.1 eg) in DKF and the entire 

contents was stirred overnight under N 2 at room 

temperature. The solvent was then removed i& vacuo 

and the residue dissolved in 500 mL ethyl acetate and 
15 I , 

500 mL H 2 0. The layers were separated and the aqueous 

layer was extracted twice with 500 mL portions of 

ethyl acetate. The organic layers were dried and 

concentrated and the crude product flash chroma- 

tographed to separate the two regioisomers in 60:40 

hexane/ethyl acetate over silica gel. The faster 

moving isomer was isolated to yield 14.72 g of a 

glassy solid. NKR (200 KHz. CDC1 3 ) 6 8.03 (d. 1H. J- 

7H2); 7.67 (m. 4H): 7.36 (d. 1H. J- 7Hz ) : 7.05 (d. 2H. 

J. 7H2): 5. 28 (6. 2H): 4.43 (6. 2H): 3.63 (6. 3H) : 

2.53 (t. 2H. J- 7HZ): 1.60 (t of t. 2H. J- 7.7Hz): 

1.30 (t of q. 2H. J- 7.7H2): 0.87 (t. 3H. J ■ 7Hz). 

Mass Calcd. for C^H^CIP^C^S: 586.1264 . 

Found: 586.1285. 
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PART C: 2-Butyl-l-l4-(2-C*rboxybtnxoy) )ber.ryl).4- 
chloro-5.(r.ydroxv»tt hvni*ldaiol« _ 

2-Butyl -1- [4 -(2-carbo»tthoxybenxoyl) benzyl )-4- 
chlcro-5-hydroxynethyli»idazole (500 ag. 1.13 bmoI. 
1 0.5 U KCii in methanol (2.27 aL. 1.14 aaol. 1 

eq). and O.S i&L of HjO were nixed and stirred. 
After 6 hours, water (SO aL) vai added and the pH vat 
lowered to 3-5 with cone. HC1. The aqueous mixture 
was extracted with ethyl acetate (3 x SO aL) and the 
organic layers were dried (MgSO^) and ^concentrated 
to give 200 trig of product: B. p. 90.0-95.0*. NKR (200 
KHz. CDC1 3 ) 6 8.05 (d. 1H. J* 7HX): 7.48-7.75 (a. 
4H); 7.37 (d. 1H. J- 7Hz): 7.00 (d. 2H. J- 7Hz); 5.20 
(s. 2H); 4.40 (s. 2H); 2.45 (t. 2H. J- 7Hz); 1.50 (t 
Of t. 2H. J. 7HZ): 1.25 (t Of Q. 2H. J- 7Hz); 0.79 (t. 
3H. J- 7Hz ) . Anal. Calcd. for CjjHjjCINjO^- (CHjOH) : C. 
62.81; H. 5.93: Pound: C. 62.95: H. 5.99. Mass spec- 
trum 6hows H-H 2 0. Kass Calcd. for C 23 H 23 C1N 2°4" H 2 0: 
408.1235. Found: 408.1228. 

Example 203 

Preparation of 2-n-Butyl-l- [ 4 - ( 2-car boxybenzoyl ) - 

ben2vl-4- hydroxymethyl -5-chlorimi dazol e 

Using the procedure of Example 202. 2-n-butyl-l- 
l 4- (2 -car boxybenzoyl ) benzyl ) -4 -hydroxymethyl -5-chloro- 
imidazole was prepared from 2-n-buty 1-1-14- (2-carbo- 
methoxybenzoyl) benzyl ] -4 -hydroxymethyl -5-chloro- 
imidazole. m.p. 214.0-216.0*. NKR (200 KHz. CDClj ♦ 
DM50-d 6 ) 6 8.07 (d. 1H. J« 7.7Hz): 7.32 (d. 1H. J. 
7H2): 7.10 (d. 2H. J- 7HZ): 5.19 (S. 2H): 4.50 (6. 
2H): 2.61 (t. 2H. J- 7HZ): 1.63 (t Of t. 2H. J. 
7.7Hz): 1.33 (t ©1 q. 2H. J. 7.7Hz): 0.87 (t. 3H. J. 
7Hz). Titration of the product with 1.000 H NaOH 
showed the presence of exactly one acidic 
functionality. Anal. Calcd. for C 2 3 H 23 C1N 2°4 : 

' 1077 88015687 

2J? 



10 



I 

IS 



20 



2b 



30 



3b 



22S 

C. 64.71; H. 5.43: N. 6.54. found: C. 44. 7S; H. 
5.30; N. 6.65. 

Example 204 

PART A: Preparation of 2-Butyl-l-t4- (2-carbonetboxy- 
benzoyl) benzyl] -4 -ehloro-5-(chl or omethyl)- 

<wid^gol#. hydroc hloride salt 

2-Bntyl-l- l4-(2-carbomethoxybenzoyl ) benzyl) -4- 
chl oro-5-hydroxymethyl imidazole (5.00 g. 11.3 mnol. 
1 eq) was dissolved in SO bL chlorofern and to this 
solution was dropwise added tbionyl chloride (4.13 xL. 
56.6 mmol. 5 eq) with stirring at roon tenperatura. 
After 4 hours, the solvent and excess thionyl chloride 
were removed by rotary evaporation. Toluene (100 mL) 
was added to the residue and the solvent again removed 
by rotary evaporation. Toluene was again added and 
while evaporating the second tine, product crystallized 
from solution yielding 2.91 g of a white solid; m.p. 
139. 0-143. S". NKR (200 KHz. CDClj) 6 8.07 (d. 1H. 
J- 7H2): 7.80 (d. 2H. J- 10HZ): 7.68 (t. 1H. J- 7HZ); 
7.58 (t. 1H. J- 7H2): 7.35 (d. 1H. J- 7HZ ) ; 7.13 (d. 
2H. J- 10HZ); 5.43 (6. 2H): 4.42 (S. 2H) ; 3.67 (6. 
3H): 2.96 (m. 2H): 1.75 (re. 2H); 1.39 (m. 2H); 0.88 
(t. 2H. J- 7Hz). Mass Calcd. for C^H^Cl 2 N 2 0 3 : 
458.1162. Found: 458.1160. 

PAPT B: 2-Butyl-l-l4-(2-Carbo»ethoxybenzoyl)- 

benzyl 1-4 -chl or o-5-( (1.2.4 -triazol-l-yl)- 

methvl ) imidazole , . 

2 -Butyl -1-14- ( 2 -car borne t hoxy benzoyl ) benzyl )-4- 
chloro-5-chloremethylimidazole»HCl salt (1.00 g. 2.06 
mmol. 1.0 eq). potassium triazolide (0.26 g. 2,39 mnol. 
1.1 eq) and DKF (50 nL) were nixed and heated at 90 # 
under N overnight. The reaction was worked up by 
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15 



224 



0 253 310 



removing tht tolvtnt in YliM. taking up tht residue 
in water (200 »L) and tthyl aettatt (200 »L), stpa- 
rating tht laytrs and extracting tht a gut out vith 
•thyl acetate (2 x 200 »L). Tht organic laytra vtrt 
dried (MgS0 4 ) and conctntrattd ; tht residue wat 
flaEh chromatographed over silica gtl in 100% tthyl 
acetatt to give 760 ng of a vhitt glassy solid. NKR 
(200 KHz. CDC) 3 ) 6 8.05 (S. 1H) : 8.05 (d. 1H. J- 7Hz): 
7.83 (E. 1H): 7.7* (d. 2H. J ■ 10HZ > ; 7.66 (t. 1H. J. 
7Hz): 7.58 (t. 1H. J- 7H2); 7.33 (d. 1H. ji 7Hz): 6.98 
(d. 2H. J- 7Hz); 5.37 (S. 2H): 5.15 (s. 2H); 3.69 (s. 
3H); 2.56 (t. 2H. J- 7Hz); 1.73 (». 2H): 1.36 ( t Of 
q. 2H. J- 7.7HZ): 0.87 (t. 3H. J- 7HZ). Mass Calcd. 

f0r C 26 H 26 C1N 5°3 : 



491.1722. Pound: 491.1816. 



The following intermediates vert prepared by the 
above procedure using the appropriate nucleophile. 
imidazole starting material, and solvent. 



m 



pens 



20 



25 



30 
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Vt-TS 



K 

Ha 



B 7 _e 



N 



butyl CI CH 2 -K^J 



butyl CI CH 2 N 3 



CN 



butyl CI CH 2 



butyl CI CH 2 OCH 3 



j^J C0 2 CH 3 
^V C °2 CH 3 



u 



KPCC) 

(oil!)* 

127.0-129.5 

(oil) b 

<solid) c 



KKR (200 MHZ . CDClj) 6 8.05 (d. 1H. J • 
7H2): 7.72 (d. 2H. J- 8Hz); 7.65 (t. 1H. J. 
7Hz): 7.56 (t. 1H. J- 7HZ): 7.36 (d. 1H. J- 
7Hz): 7.33 {b6. 1H): 7.00 (be. 1H); 6.89 (d. 
2H. J- 8HZ): 6.78 (bs. 1H): 4.91 (6. 2H): 
4.68 (6. 2H): 3.67 (6. 3H): 2.54 (t. 2H. J- 
7HZ): 1.65 (t of t. 2H. J- 7.7HZ); 1.33 (t of 
q. 2H. J- 7.7HZ): 0.8S (t. 3H. J- 7Hz). 
KKR (200 KHZ. CDClj) 6 8.05 (d. 1H. J. 
7HZ V ): 7.76 (d. 2H. J- 10Hz): 7.64 (t. 1H. J- 
7HZ): 7.56 (t. 1H. J- 7HZ); 7.36 (d. 1H. J- 
7HZ): 7.06 (d. 2H. J- 10HZ): 5.24 (6. 2H): 
3.66 ( E , 3H): 3.47 (B. 2H); 2.63 (t. 2H. J- 
7HZ): 1.70 (t Of t. 2H. J. 7.7Hz): 1.37 (t of 
q. 2H. J* 7. HZ): 0.89 (t. 3H. J- 7HZ ) . 
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PART C: 



_ mi 0 253 310 

(2 °° * 1.01 (d. 1H. J. 

7.38 (d. 1„. J. 7H„: 7.04 (d. 2H. ?H , , . 

3-21 <•. 3H); 2.50 (t 2H j , u ! 

2H1. , . ' 7H2); 1 ««S (». 

2H); 1. 29 (B . ?H); 0>M (t jh ^ ^ 

2 - B «^-i-M.(2-C«boxybr»,oyl,b.„ y i J . 4 . 

■AMor-5.ni 7 4-trl.^-,. rt . rT 



stirred at 20- under N Aft.r 9 t * 
•«vea hours. , h . solution v., .eldltua to 

..us U y» „. .„..„., wllb ethyJ 
,0 "0 The or 5i „ic |. WI were aMM 1 

»««»««.* » „„ e «o o, . wMt. „.:./.":. 

1H. J. 7H.): 7.7. ... 1H) . ,.. ,„}. , ' ' 

• 7H. }i 7.70.7. SO ... 3 H): $ . t 7 „. j. ,„ J 

: V; J ,„I; 7 TV" » »• - » 

it. 3H. J. 7H2). Anal. Calcd. for C H nw « - 

c «.„: .„. s.,o : „. „.„. T JZ*»\ • 

5-19. N. 12.27. Z * 

JO 

Examples 20S-207 In Table 14 were prepared by 
the procedure described in Example 203. Part C usiL 
the appropriate imidazole starting materia 
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Ex. 

No. 




-13 

COjH 

C0 2 H 
CO„H 



(Oil)* 



205 



n-butyl CI 



N 



207 



206 



n-butyl CI 
n-butyl CI 




210.0-211.5 



188.0-190.0 



a NMK (200 KH2. CDClj/DjO exchange) 6 

9.67 (6. 1H): 7.98 (d. 1H. J. 7Hz): 7.63 (t. 
1H. J- 7H2): 7.55 (t. 2H. J- 7Hz ) : 7.41 (d. 
2H. J. 10H2): 7.41 (d. 1H. J- 7H2): 7.09 (s. 
1H): 7.08 (E. 1H): 6.70 (d. 2H. J- 10Hz): 
5.65 (£. 2H): 5.58 (6. 2H): 2.59 (t. 2H. 
J- 7H2); 1.71 (t Of t. 2H. J. 7.7H2): 1.36 
(t Of Q. 2H. J- 7.7H2): 0.87 (t. 3H. J. 7H2). 

Example 208 

PART A: Preparation of 2-Butyl-l-[«- (2-car bomethoxy- 

ben2oyl )ben2yl )-4-chloro-5-l (lH-tetrazol-S- 

vl)Tncthvl1iTTilda20le 

The title compound was prepared from 2-butyl-l- 
14 - (2-carboinethoxyben2oyl ) benzyl ) -4 -chl or o-5- (cyano- 
methy) ) imidazole by the procedure described in Example 
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26: KKR (200 MHz. DMso-d 4 > 6 1.00 <d. 1H. J* 7Hl); 7.71 
(t. 1H. J. 7Hz); 7.70 (t. 1H, J m 7HX); 7.50 <d, 2H. 
J. 8Hz); 7.46 (d. 1H. J- 7Hx); 7.05 (d. 2H. J. •Hz); 
5.35 it. 2H); 4.20 (t. 2H); 3.57 (t. 3H): 2.52 <t. 2H. 
J- 7Hz); 1.52 (t of t. 2H. J. 7.7Hz); 1.27 (t Of q, 
2H. J ■ 7.7Hz); 0.70 (t. 3H. J. 7Hz). Anal. Calcd. for 

C 25 H 25 C1N 5°3 : c< H. 5.11; N. 17.05. Pound: 

C. 60.64; H. 5.12; N. 16.71. Mass Calcd. for 

C 25 H 25 C1N 6°3 : < 92 - 1686 - found: 492.1614. 

PART B: Preparation of 2-Butyl-l-[4-(2-carboxy- 

benzoyl ) benzyl J-4-chloro-5-l (lH-tetrazol- 

5-vnmethyl Hmldazole 

The title compound was prepared from 2-butyl-l- 
[ 4- (2-carbomethoxy benzoyl ) benzyl ]-4-chloro-5-[ (1H- 
tetrazol-5-yl )methyl Jimidazole by the procedure 
described in Example 202. Part C; ».p. 228 . 0-229 . 5 # . 
KKR (200 KHz. DMSO-d fc ) 6 7.98 (d. 1H. J« 7Hz); 7.73 
(t. 1H. J. 7HZ); 7.69 (t. 1H. J- 7Hz ) : 7.55 (d. 2H. 
J- 8Hz): 7.38 (d. 1H. J ■ 7Hz): 7.05 (d. 2H. J- 8Hz); 
5.32 (E. 2H): «.16 (6. 2H); 2.50 (t. 2H. J- 7Hz); 1.50 
(t of t. 2H. J. 7.7Hz); 1.24 (t of q. 2H. J- 7.7Hz); 
0.80 (t. 3H. J. 7Hz). Anal. Calcd. for c 24 H 23 ClN 6°3 : 
C. 60.19; H. 4.84; N. 17.55. Found: C. 59.73; H. 4.61; 
N. 17.82. 

Example 209 

PART A: Preparation of 5-Aminomethyl -2-n-buty 1 - 
1- 1 4 - ( 2 -car borne thoxy benzoyl ) benzyl ]-4 - 

_____ chloroimidazole. chromium g__lt 

S-Azidomethyl -2-n-butyl-l-(4- (2-car borne thoxy- 
benzoyl )benzyl ] -4 -chl of oimidazole (4.24 g. 9.1 mmol. 
1 eq). chromium (11) cnloride (6.75 g. 54.7 mmoi. 
6 eq). acetone (40 mL) and water (13 mi.) were mixed 
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231 W 
and stirred (the chtufrlua (II) chloride being Added 
last). After N 2 evolution had stopped, the reaction 
fixture was diluted with saturated aqueous sodiun 
bicarbonate (2S0 mL) and extracted with ethyl acetate 
(3 x 250 ir.L). The organic layers were dried (MgSO ) 
and concentrated to give solids which after washing 
with ether gave 2.92 g of white solid (chromium salt 
of the product): m.p. 176.5-181.0*. KHR (200MHz. 
CDCl 3 /DMSO-d 6 ) 0 8.85 (bs. 1H): 8.05 (d. 1H. J- 7Hz): 
7.57-7.25 (m. 4H); 7.36 (d. 1H. J- 7Hz): 7.06 (bd. 2H. 
J- 7Hz): 5.67 (bs. 2H): 3.85 (be. 2H): 3.67 (s. 3H): 
2.60 (t. 2H. J- 7Hz): 1.68 (a. 2H): 1.37 (t of q. 2H. 
J- 7.7Hz): 0.89 (t. 3H. J- 7Hz). Mass Calcd. for 

C 24 H 26 C1N 3°3 : < 39 - 1663 - Found: 439.1663. Anal. 
Calcd. for Cr(C 24 H 2fc ClN 3 0 3 ) 2 : C. 61.87; H. 5.62; 
N. 9.02. Found: C. 61.46: H. 5.59: N. 8.54. 

PART B: Preparation of 2-Butyl-4-chloro-l-l4- 

(2-car borne Ujoxy benzoyl ) benzyl ]-5-(methoxy- 

ca r bony I ami noinethy 1 ) imi da 20I e 

5-Aminomethyl-2-butyl-l-[4-(2-carbomethoxy- 
benzoyl ) benzyl J-4-chl.oroiwidazole (chromium salt) 
(500 mg. 1.14 mmol. 1 eg) waE dissolved in a mixtuxe 
of 1.00 N NaOH (1.14 mL. 1.14 mmol. 1 eq) and K 2 0 
(10 mL) . Tetrahydr of uran nay be added to assist 
solvation. The solution was cooled to 0* when methyl 
chl or of ormate (0.176 mL. 2.26 mmol. 2 eq) in THP (5 mL) 
was slowly dripped in. in five equal portions, 
alternating with five portions of 1.00 N NaOH (total 
of 1.14 mL. 1.14 mmol. 1 eq). When the addition was 
complete, the mixture was stirred at room temperature 
for 4 hours. Water (100 mL) was added and the pH 
adjusted to 5 with IN HC1 . The aqueous was extracted 
with ethyl acetate (3 y 100 mL). the organic layers 
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dried (Mg£0 4 ) and atripped to glvt a whit* glass 

(560 »g). Flash chromatography in 1001 athyl acetate 

to 1001 isopropanol yielded 260 »g of product aa an 

oil. NMR (200 KHZ. CDCJ } ) I 6.10 (d. 1H. J. 7HX); 

7.7S (d. *H. J- 7H2); 7.75-7.56 (». 2H): 7.39 (d. 1H. 

J- 7HZ); 7.02 (d. 2H. J- 7HZ); 5.32 (a. 2H): 4.83 (a. 

1H>: 4.28 (d. 2H. J- 7HZ); 3.70 (a. 3H): 3.57 (a. 3H): 

2.58 (t. 2H. Jm 7HZ); 1.72 (t Of t. 2H. J- 7.7Hz): 

1.37 (t of q. 2H. J- 7.7HZ): 0.92 (t. 3H. J- 7HZ). 

Ma s b Calcd. for c 2 6 H 2e C1N 3°5 : 497 » 17 j 17 - 
Found: 497.1699. 

The following intermediates were prepared or 
could be prepared by the procedure described in 
Example 209. Part B from the corresponding 
5- (aminoa 1 Kyi ) imidazole intermediate and the 
appropriate chlorof ormate or sulfonyl chloride. 
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V £90 Oil/ 



"a. 



10 



CH 3 0 2 



Jj^J n- butyl CI CH 2 NHCOCH 2 CH 3 



IS 



CH 3 0 2 



Jl^J n- butyl CI CHjNHCOCHjCHjCHj 



20 CH 3 0 2 



-butyl CI CH 2 KHCOCH 



\ 



CH. 



CH 3 D 2 



^jT^) n- butyl CI CH 2 NMCOCH 2 CH 2 CH 2 CH 3 



25 



CM 3 0 2 



Jj^^J n- butyl CI CH 2 NHCOC fc H s 



30 X) - 

CH 3 0 2 c' V ^^ 



butyl CI CH NHCOCH.C.H. 

* • © 9 
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C Hj 0 2 C 




n-butyl CI CH 2 -NH-S0 2 -CH 3 163.0-168.0 
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PART C: Preparation of 2-Butyl-4 -ehloro-1- (4- 
(2-carboxybtnzoyl)btniyl )-5- (»tthoxy- 

CTbonvl awl nofffthvn imidazole 

Using tht procedure of Example 202, Part C (with 
or without refluxing). 2-butyl-l-[4-(2-cerboxybenzoyl)- 
benzyl ) -4 -chl or o-5-(nethoxycar bony} a»i none thy l)i»id- 
«2oli wa* prepared fron 2-butyl-l- (4- (2-carbomethoxy- 
benzoyl ) benzyl ) -4 -chl or o-5- (ne tboxycar bony lami no- 
methyl )imidazole: »p • sublines. NKh (200 KHz. 
DKSO-fl 6 ) 6 13.17 (bn. 1H): 7.97 (d. 1H. J- 7Hz>; 
7.71 (t. 1H. J- 7HZ}: 7.63 (t. 1H. J- 7Hl): 7.56 (d. 
2H. J- 10HZ): 7.50 (B. 1H); 7.36 (d. 1H. J- 7Hz j ; 7.03 
(d. 2H. J- 10HZ): 5.31 (S. 2H): 4.06 (d. 2H. J- 7HZ); 
2.46 (t. 2H. J- 7HZ): 1.48 (t of t. 2H. J- 7.7Hz): 
1.22 (t Of <J. 2H. J- 7.7HZ): 0.78 (t. 3H. J- 7Hz). 

Anal. Calcd. for C 2 5 H 26 C1N 3°5 : C ' 62 - 05: H * 5 -«2: N. 
6.68. Found: C. 61.97; H. 5.58: N. 8.40. Mass Calcd. 
for C,.H, .C1N,0_ : 4B3.1561. Pound: 483.1560. 

2 5 2 6 J 3 

Examples 210-216 in Table 15 were prepared or 
could be prepared by the procedure described in 
Example 209. Part C using the appropriate Etarting 
mater ial . 
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10 



15 



20 



25 



30 



35 



235 




Ex. 


c 13 

H 


B 6 

El 


p 7 
E_ 


8 

p nPI'CJ 










o 

91 


210 


CO^H 


n-butyl 


CI 












O 


All 


rn h 
u n 


n _ kit ♦ v 1 


CI 


CII«N1JC0CH W CH«CH«. 










0 .CH, 
/ 3 


212 


C0 2 H 


n- butyl 


CI 


CH 2 NHC-0CH 










\h 3 










0 


213 


C0 2 H 


n-butyl 


CI 


CH 2 NHCOCH 2 CH 2 CK 2 CH 3 










0 


214 


C0 2 H 


n-butyl 


CI 


CH 2 NHCOC fc H 5 










0 


215 


C0 2 H 


n-butyl 


CI 


CH NHSCH- (oil)* 
* •• * 










0 










o 


216 


C0 2 H 


n-butyl 


CI 


CH 2 NHCOCH 2 C fc H s 



a NKR (200 KHz. CDClj) 6 7.97 (d. 1H. J- 
7HZ): 7.71-7.50 (B. 4H): 7.45 <d. 1H. J- 
7HZ): 6.95 (d. 2H. J- 8Hz ) : 5.23 (6. 2H): 
4.15 (6. 2H); 2.57 (t. 2H. J • 7Hz): 1.67 (t 
ol t. 2H. J * 7,7Hz): 1.36 (t of q. 2H. J • 
7.7H2): 0.B7 (t. 3H. J- 7Hz). 
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PART A: Preparation of 2-Butyl-l-l4-(2-carbo- 

»ethoxybenzoyl)benxyl1-4-ehloro-S-l (tri- 

f luorometh vlsu)fonamido)methvn imidazole 

S Triflic anhydride (0.21 »L. 1.25 »m01. 1.1 eq) 

was slowly added to a pyridine (20 mL) solution of 
the chromium salt of 5-aminomethyl-2-butyl-l-t4- 
( 2-rar borne t hoxy benzoy 1 ) benzyl] -4 -chlcroimi da zole 
(0.50 g. 1.1 mmol. 1.0 eg) at 0*C. The solution was 

10 allowed to warm to room temperature. After 1.5 hour. 
1.5 equivalents of triflic anhydride were added at 
0*. After an additional 4 hours at room temperature, 
water (200 mL) wa6 added and the pH adjusted to 5. 
The aqueous was extracted with ethyl acetate (3 x 100 

15 mL) and the organic layers dried (MgS0 4 ) and 

concentrated to yield 150 mg of a yellow oil which 
was used a6 i6 for the subsequent hydrolysis step. 
KKR (200 MHz . CDClj) 6 8.33 (bm. 1H): 7.96 (d. 
1H. Ja 7HZ): 7.64 (d. 2H. J- 10Hz): 7.56 (t. 1H. J- 

20 7Hz): 7.48 (t. 1H. J- 7Hz): 7.28 (d. 1H. J- 7Hz): 
6.92 (d. 2H. J- 10Hz): 5.21 (6. 2H): 4.14 (6. 2H): 
3.17 (6. 3H): 2.48 (t. 2H. J- 7HZ): 1.55 (t Of t. 2H. 
J- 7.7HZ): 1.24 (m. 2H): 0.79 (t. 3H. J« 7Hz ) . 

25 PART B : Preparation of 2-Buty 1 -1- [ 4 - (2-car boxy - 
benzoyl ) benzyl )-4-chloro-5-l (trif luoro- 

met hylsulfonamidolmethy 11 imidazole 

2-Butyl-l - 14- (2-car borne thoxy benzoyl ) benzyl )-4- 
chloro-5-l (trif luoromethylsulf onami do) methyl ]imidazole 

30 (150 mg. 0.26 mmol. 1 eq). 1.000 N NaOH (0.55 mL. 

0.55 mmol. 2.1 eq). methanol (20 »L). and water (0.5 
mL) were mixed and stirred for 5 hour6 at room 
temperature under N 2 - The solvent wa6 removed in 
vacuo . Water (50 mL) was added and the pH was 

35 -10 8 9 
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adjusted to 4 with 1 N HC1. Tan solid* 
precipitated. These were collected and dried to 
yield 89 ng. NMR (200 KHz, DMSO-d^) 6 7.88 (d. 
1H. J- 7Hz): 7.70 (t. 1H. Jm 7HX): 7.48 (t. 1H. J- 
5 7Hz): 7.63 (d. 2H. J. 10Hz): 7.37 <d. 1H. J- 7Hx); 
7.10 (d. 2H. J« 10HZ): 5.34 (•. 2H): 4.20 (•. 2H): 
2.50 (t. 2H. J- 7Hz): 1.49 (t of t. 2H. J- 7.7Hx): 
1.27 (t Of Q. 2H. J- 7.7HZ): 0.80 (t. 
3H. J> 7H2). Ma 6 B calcd. for C 24 H 23 C1P 3 N 3°5 8: 
10 557.0999. Pound: 557.0988 

gyaitole 218 

PART A: Preparation of 2-Butyl-l-[4- (2-carbomethoxy- 
benzoyl) benzyl )-5- I (4-carbOBetboxy-1.2.3- 

ls triazol-l-yl)nethyl]-4-chloroinidazole and 

2-butyl-l-[4-(2-carbomethoxybenzoyl ) benzyl ]- 
5-1 (5-carbomethoxy-1.2. 3-triazol-l-yl)methyl)- 

4-chloroiinida20le 

5-Azidomethyl-2-butyl-4-chloro-l-[4-(2-carbo- 

2o methoxybenzoyl)benzyl)iioidazole (0.50 g. 1.07 mmol. 
1 eq). methyl propiolate (0.95 mL. 10.7 mmol. 10 eq) 
and toluene (20 mL) were nixed and refluxed under N ? 
for 3 hourE. The reaction mixture was concentrated 
and the residue fla6h chromatographed over eilica gel 

2«, in 75:25 hexane/ethyl acetate. The two regioisomers 
were separated to give 10 ng of the faster eluting 
isomer as a glass and 330 ng of the dower as a solid. 
The slower isomer could be further purified by washing 
with ethyl acetate to give 190 ng of white crystalline 

30 solid. Faster eluting isomer: NMR (200 KHz. CDClj) 6 
8.06 (d. 1H. J- BHZ): 7.96 (S. 1H): 7.73-7.54 (n. 4H): 
7.37 (d. 1H. J* 8Hz): 6.86 (d. 2H. J. 8Hz): 5.76 (s. 
2H): 5.41 (6. 2H): 3.90 (6. 3H): 3.68 (s. 3H): 2.56 
(t. 2H. J > 7HZ): 1.87 <t Of t. 2H. J- 7.7Hz): 1.35 

3S • 1090 
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10 



(t of q. 2H. J* 7.7Hz); 0.1* (t. 2H. J- 7Hz). Mast 
ealcd. for C 2a " 2 e N i 0 S C1 : 549.1778. Found: 549.16*0. 
Slower •luting isomer: m.p. 1*3. 5-1*7. 0»: KKR (200 
KHZ. CDC1 5 ) 0 8.06 (d. 1H. J* tHz): t.00 (». 1H)J 
7.72 (d. 2H. J- CHz); 7.72-7. 5S (». 2H); 7.41 (d. 1H. 
J- 7HZ): 6.96 (d. 2H. J- 8HZ); 5.80 (•. 2H): 5.23 (•, 
2H): 3.95 (S. 3H): 3.69 <». 3H); 2. St (t. 2H. J- 7HZ): 
1.70 (t Of t. 2H. J- 7.7Hz); 1.38 (t Of q. 2H. J- 
7.7Hz); 0.69 (t. 3H. J- 7Hz). Mass C»lcd. for 

C, B H, 0 N.O.C1: 549.1778. Pound: 549.1763. 
26 26 5 5 I 



The intermediates shown below were prepared cr 
could be .prepared by the procedure described in 
Example 218. Part A using the appropriate starting 
15 materials. 
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butyl CI CH 2 -lf N >n 

n-Bu 

butyl CI CH 2 -K^ N> N 



C0 2 CH 3 C0 2 CH 3 



butyl CI CH 2 -N' N *N 



C0 2 CH 3 



butyl Cl CHj-H'^N 



CO, 



. , CH. -N *N 

butyl Cl * ^ J 

C0 2 CH 3 

, u CH,-N' N *N 
-propyl H 2 
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prcryi » 



CH. - N 4 N 
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NHS0 2 CF 3 



NHS0 2 CF 3 
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240 

• NHR (200 KHz , CDClj) ihows • wixtur* of 
2 regioitomtrs: 6 8.08 (d. 1H. J- tHt): 

7.80-7.55 (». 4H): 7.44-7.34 (». XH); 7.28 
(S. 1H); 7.00-6.88 (». 2H>: 5.40 («. 0.5 X 
2H); 5.32 (S. 0.5 X 4H): 5.29 («. 0.5 * 2H): 
3.71 (t. 0.5 X 3H>; J. «« («. 0.5 X 3H>; 
2.75-2.48 (IB. 4H): 1.80-1.21 («. 8H); 
1.00-0.81 (IB. 6H). 

PAPT B: Preparation of 2-Butyl-l-t4-H2-c*rboxy- 
benzoyl)benzyll-5-t(4-carboxy-1.2.3- 
triazol-l-yl)metbyl]-4-chloroimidazole and 
2-butyl-l-l4-(2-carboxybenzoyl)benzyl]- 
5-[(5-carboxy-1.2.3-triazol-l-yl)iBetbyl]- 

4-cMoroimidazole , 

The slower eluting isomer in Example 218. Part A 
(190 mg. 0.35 mmol. 1 eq). 0.5 N KOH in methanol (2.76 
mL. 1.39 mmol. 4 eq) and 5 ibL of water were nixed and 
refluxed overnight under N 2 - Water (50 mL) was added 
and the pH adjusted to 5. The aqueous mixture was 
extracted with ethyl acetate (3 x 50 mL) . the organic 
fractions dried (MgS0 4 ) and concentrated to give a 
residue which was triturated with ether yielding 160 
mg of solid product. WKR (200 MHz. DMSO-d fc ♦ PY'V 
6 B.20 (d. 1H. J- 8HZ): 7.66-7.63 (m. «H): 7.57 (d. 
1H. J. 8HZ): 7.43 16. 1H): 7.04 (d. 2H. J- 10Hz): 6. 84 
(S. 2H): 6.63 (6. 2H): 2.62 (t. 2H. J- 7Hz): 1.65 (t 
Of t. 2H. J- 7.7HZ): 1.30 (t of q. 2H. J- 7.7Hz): 0.81 
(t. 3H. J- 7HZ). Mass calcd. for C^H^N^d-CCy 
477.1567. Pound: 477.1593. 

The faster eluting isomer in Example 218. Part A 
was hydrolyzed in a similar fashion except that upon 
acidification in the work-up. solid product precipi- 
tated, m.p. 149. 0-152. 5V NHR (200 KHz. DMSO-d fc ) 0 
B.02 (e. 1HK 8.02 (d. 2H. J. 7HZ ) : 7.74 (t. 1H. J- 
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7MX): 7.66 (t. 1». J- 7 H*>? 7 '*° 2H » J ' 7H «>* 7 ' S7 

id, VH. J- 7IU): 6.92 (d. 2H. J. 7H2): S.8J {«. 2H): 
6.42 (s. 211): 2.S2 (t. 2H. J- 7HZ): l.SS (t Of t. 2H. 
J. 7112): J- 28 It Of q. 2H. J- 7.7H2): 0.78 (t, JH, J- 
s 7H7). Mats calc<S. for C^H^N^Cl -«y. 
477.1667. Found: 477.147*. 

Examples in Table 16 were prepared or could be 
prepared by the procedure described in Example 218. 
Part B. 
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EX ' R 7 R 6 Ell MP CO 



2b 



No. F_. E_ E_ 

219 n-butyl CI ~ * V^_/ C °2 H (2 regio- 

CO H 

220 n-butyl CI 2 y^/ C0 2 H 

COOH COOH 



ch..-n' n *n u (Oil)' 



i somer s ) 



ch,-n' n *n 

30 221 

COOH 



n-butyl CI w,, 2 ^ NHS0 2 CF 3 



CH 2 -tf N *N 
222 n butyl Cl <■ \ J 

COC'tl 

3b 1094 



2 \ / NHSOjCFj 
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a NMR (200 KHZ. CDClj) 6 8. 01 (». 1H): 

7.77-7.42 (». SH): 7.33 (S. 1H): 5.3* <t. 
2H): 5.26 (S. 2H): 2.68-2.45 (m. 4H): 
1.82-1.48 (IB. 4H): 1.42-1.20 (». 4H): 
. 1.00-0.80 (n. 6H). 

fxamole 223 

PART A: Preparation of l-(4-Pormylbenzyl )-2-butyl-4- 

chloro-S-hvdrcxvmethyl ir«idazole 



Td a solution of 5.05 g of l-(4-cyanobenzyl)-2- 
butyl-4-chloro-5-hydroxymethylimidazole in 350 »L of 
benzene at 25* was added dropwise 22.8 »L of diiso- 
butylaluminum hydride (0.15 M in toluene). The 
mixture was warmed to 45 # and stirred for 16 hour6. 
After cooling, the reaction mixture was poured in 
ice-cold 20\ aqueous sulfuric acid. This solution was 
allowed to warm to 2S - and then stirred for 2 hours. 
The solution was cooled to 0 # . neutralized using 
aqueous so-iium hydroxide and extracted with ethyl 
acetate. The combined organic phases were washed 
with water and brine, dried over anhydrous sodium 
sulfate, filtered, and concentrated. Column 
chromatography on silica gel (elution: 0-20\ ethyl 
acetate/benzene) provided 3.60 g of l-(4-formyl- 
ben2yl )-2-butyl -4 -chloro-S-hydroxymethyl imidazole :• NMR 
(200 KHz . CDC1 3 ) 6: 9.96 (6. 1H): 7.47 (AjMj. 4H): 
5.26 (6. 2H): 4.42 (6. 2H): 2.54 (t. 2H); 1.64 
(quint.. 2H); 1.32 (sext.. 2H): 0.86 (t. 3H). 

PART B : Preparation of l-l (2 ' -Cyano-trans-sti lben- 
4-yl )methyl )-2-butyl-4-chloro-5-hydroxy- 

methvl i midazole . ■ 

To a solution of 0.98 g of o-br omo-o-tolu- 
nitrile in 2b mL of dimei hylformamide at 25* was added 
1.40 g of friphenylphosphine. The mixture was stirred 

" 1095 88015687 
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at 80* for 3 hour*, thei, treated with 1.** « °* »-C«- 
Soi»ylb.niyn-2-butyl-«-ehlofo.*-hydio»yMthyll»i«- 
azole. followed immediately by 0.04 9 of todiua 
wethoxide.. and the mixture vii diluted with water and 
extracted with benzene. The organic phases were com- 
bincd and washed with water and brint. dried ovtr 
anhydrous sodium sulfate, filtered, and concentrated, 
coiumn chromatography on silica gel (elutlon: 0-20% 
ethyl acetate/benzene) afforded 0.45 g of 1-1(2'- 

cyano-LLaill-^" beo - 4 -y 1),Betbyn - 2 " bUlyl " 4 " Chl0t0 " 5 " 
hydroxymethylimidazole: WR (200 KHz. CDClj): « 

8.01 (d. 1H): 7.8S (d. 1H>: 7.73 (t. 1H>: 7.47 (t. 

1H): 7.44 (AB. 2H. J-16.3); 7.38 (A^. 4H): 5.28 

(6. 2H): 5.24 (t. 1H): 4.34 (d. 2H) ; 2.49 (t. 2H>: 

1.47 (quint.. 2H): 1-24 (sext.. 2H): 0.79 (t. 3H). 

PART C: i-i(2'-Carbexy-UlJl£-«tilbtn-4-yn«tthyn-2. 

bv^Y 1 - < - ch,f,rft -^' hv ' a r n,fVffiPthVH " i,3a20le 

A solution of 0.40 g of 1-12 • -cyano-tranE- 
stilben-4.yl)methyll-2-butyl-4.chloro-5-hydroxymethyl- 

imidazole in 20 mL of ethylene glycol and 12 mL of 10X 
aqueous sodium hydroxide was refluxed for 5.5 hours. 
After cooling, the reaction mixture was filtered, and 
the solvent was removed in vacuo. The residue was 
dissolved in water, and the solution was acidified to 
PH 3.5 using hydrochloric acid and the resulting 
emulsion was extracted with chloroform. The combined 
organic phases were washed with saturated aqueous 
sodium chloride solution, dried over anhydrous sodium 
sulfate, filtered and concentrated. Column chroma- 
tography on silica gel (elution:5X .ethanol/chlorof or.) 
afforded 0.12 g of i..i(2'-e.rboxy-Uini-«tilb.n-«-yl)- 
methylW-butyl-4-chloro-5-hydroxymethylimidazol.: NKB 

(200 KHZ. CDC1 3 >: 6 8.08-8.00 (m. 2H>: 7 7, (d 
3i 1H>: 7. 57-7. 47V 3H): 7.34 (t. 1H>: 7.01-6.92 (m. 
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3H); 5.21 (•. 2H); 4. SO (». 2H); 2.40 <t. 2H): 1.42 
(quint. 2H): 1.31 (sext.. 2H): 0.03 (t. JH) . 

Example 224 

5 PART A: Preparation of N- (4-Ben2yloxybenxyl Iglycine 

ethyl ester 

To a suspension of 11.0 g of glycine ethyl ester 
hydrochloride in 100 »L of dimethylf ormamide at 25 # was 
added 22.0 mL of tr iethylaaine. To the resulting ailky 

10 suspension was added 9. OB g of 4-benzyloxybenryl 

chloride in SO »L of DKP dropwi6e over 0.5 hour. The 
mixture was stirred for 16 hours at 25*. The reaction 
mixture was diluted with diethyl ether and then fil- 
tered to remove the precipitated triethylamine hydro- 

15 chloride. The resulting solution was concentrated ia 
vacuo , and the residue was dissolved in ethyl acetate. 
The solution wa6 washed with water and brine, dried 
over anhydrous 60diure sulfate, filtered, and concen- 
trated. Kugelrohr distillation provided S.90 g of 

20 N-(4-benzyloxyben2yl)glycine ethyl ester Ibp 160-180* 
(0.01S torr.)): NHR (200 KHz. CDC1 3 ): 6 7.43-7.27 (m. 



2S 



SH): 7.06 (A 2 B 2 . 4H): S.01 (6. 2H): 4 



14 (quart.. 2H); 
3.71 (s. 2H): 3.36 (s. 3H); 2.01 (bs. 1H): 1.24 (t. 
3H). 



PART B : Preparation of N- (4-Benzyloxybenryl )-N-f ormyl- 

■ glycine ethvl *6ter 

A solution of 5.83 g of N-(4-ben2yloxybentyl>- 
glycine ethyl e6ter. 0.86 mL of formic acid, and 20 mL 

30 of xylene was refluxed for 2 hours using a Dean-Stark 
trap to remove the water produced in the reaction. 
After cooling, the reaction mixture was washed with 
20\ aqueous formic acid, water, saturated sodium 
bicarbonate solution, water, and brine. Finally the 

3«> mixture was dried over a'nhyd: ..us sodium sulfate. 



10 97 



88015687 



££3 



ft 



8 



2ii 0 253 310 

filtered, end the filtrate was concentrated to furnish 
6/23 g of crude N-(4-benzyloxybenzyl)-N-f ormyl glycine 
ethyl ester, used in the following reaction without 
further purification. 

5 

PART C: Preparation of l-(4-Benzyloxybenzyl)-S-carbo- 

inethoxy-2-(3m-imidazolethione - 

To a suspension of 1.10 g of sodium methoxide in 
3S mL of tetrahydxof uran at 10* there was added in one 

10 portion, a solution of 6.23 g of N- (4-beniyloxybeniyl )- 
N-formyl glycine ethyl ester and 3.46 mL of methyl 
formate in IS mL of THF. The »ixture was stirred at 
10* for 1 hour and then at 25 # for 16 hours. The 
solvent was removed in vacuo and the residue dissolved 

iS in 3 6i mL of methanol. To this solution was added 3.57 
mL of cone, hydrochloric acid, and the mixture was 
6tirred at 40* for 0.5 hour. A solution of 2.80 g of 
potassium thiocyanate in 6 mL of water was added, and 
the resulting mixture was stirred for 16 hour6 at 

20 40". Finally. 40 mL of water was added, and the 

mixture was allowed to cool to 25*. The precipitated 
6olid was recovered by filtration to afford 3.60 g of 

1- (4 -benzyl oxy benzyl ) -5 -car borne thoxy -2 (3H)- imidazole - 
thione: NKR (200 KHz. CDCl^): 6 11.25 (bs. 1H): 

2S B.OS (S. 1H): 7.39 (m. 5H): 7.03 (A 2 B 2 . 4H) : 5.06 
(6. 2H): 4.S6 (6. 2H); 3. 81 (6. 3H) . 

PART D: Preparation of 1- (4 -Benzyloxybenzy 1 ) -2-propyl - 

■ thi o-S-carboethoxv imidazole 

3 0 jo 60 mL of ethanol at 25 - was added portionwise 

0.30 g of sodium metal. After the sodium metal has 
reacted 3.54 g of 1- (4-benzyloxybenzyl )-5-carbomethoxy- 

2- ( 3H) -imidazolethione was added followed immediately 
by 2.24 mL of 1 - i odor : ->pane . and the mixture was 
stirred 'at 24° for 3 hovir6. At this point, the 

88015687 
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solvent was removed in vacuo . «nd tht residue vat 
dictolved in methylene chloride. This solution was 
washed with water and brine, dried over anhydrous 
sodium ruUitc. filtered, end concentrated to furnish 
3.46 g of crude 1 - (4 - benzyloxybenzyl ) - 2 - or opyl thio-S- 
carbocthoxyimidazole. used in a subsequent reaction 
without further purification; KKR (200 MHz . CDClj): 
6 7.77 (S. 1H): 7.45-7.32 (m. SH> : 7.03 (A^. 
4H): £..49 (6. 2H); S.03 (6. 2H): 4.28 (quail.. 2H) : 
3.20 (t. 2H): 1.32 (t. 3H):| 1.02 (t. 3H) . 

The following intermediates were prepared or 
could be prepared employing the above procedure. 



IS 



20 



30 
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25 Si 



n-C.H H C0 2 CH 2 CH 3 

n-cXs- H CD 2 CH 2 CH 3 

FAKT E : Preparation of 1 -( 4 - Benzyl oxybenzyl )- 2 - propyl 
tnio-s- h vdroxy met hy 1 JjLiiL»_L 0 _U- 



A solution of 2.0S g of 1- (4-benzyloxybenzyl)-2- 
I.ropyl'thio i-carboethoxyimidaiole in 10 mL of tetra- 
l.ydrofurar, was added dror-wise to 10 mL of 1M lithium 
ftlui.-ir.ur. hydride in TMK at 0* such that the reaction 
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itT. i t i niur* retained below S - . The resulting solution . 
then" vat stirred at 0' for 1 hour. At this point, tht 
ruction nixiure was quenched by sequential dropvltt 
addition of 0.40 ir.L of water. 0.40 »L of 15\ aqueous 
sediur hydride. and 1.20 nL of water. The resulting 
suspension vat filtered employing diethyl ether, and 
the filtrate was concentrated to furnish 1.55 g of 
1- (4- t>t-nzy loxy benzyl 1-2- propyl thio-5- hydroxymethyl- 
inidazole: "KKR (200 KHZ, CDClj): 6 7.41-7.29 (n. 
5H): 7. 03-6. 86 (m. 5H): 5.22 (S. 2H); 5.01 (s. 2H) : 
4.45 (S. 2H): 3.01 (t. 2H): 2.32 (bs. 1H>: 1.66 
(sext.. 2H): 0.97 (t. 3H). 

The intermediates shown below were prepared or 
could be prepared employing the above procedure. 
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PAWT F: Preparation of 1- (4-Hydroxybent yl )-2-pr opyl- 

. . t h i o -.Sj. hy d.re j.yr * VhyJ.irldjLi.pJt . 

A solution of 1.40 g of l-(4-beniyloxybenxyl). 
2- prcj y 1 t hie- i- hydroxyret hyl imidaiol* in IS *L of 
t r i fluoroacet ic acid wai refluxed for 0.25 hour. 
After cooling, the reaction was poured into water 
containing an excess of sodium bicarbonate, and tho 
result 5ng en.ulsion was extracted with ethyl acetate. 
The combined orgonic phases were washed with brine, 
dried over anhydrous sodium sulfate., filtered, and 
concentrated. Column chromatography on silica gel 
(elution: 0-b\ methanol /chlor of orm) afforded 0.28 g 
of l-(«-hydroxybenzyl )-2-propylthio-5-hydroxymethyl- 
imidazole: NMR (200 KH2. DKC-O-d^): 4 9.41 (6. 

1H); 6.68 (6. 1H): 6.79 (* 2 *2' 4H>: 5 * 14 (t< 1H): 
5.07 (s. 2H): 4.33 (d. 2H): 2.89 (t. 2H) ; 1.S4 (sext.. 

2H): 0.88 (t. 3H). 

These interred iates were prepared or could be 
prepared employing the above procedure. 
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6ThP C: Preparation of 1-14- (2-Cyanobenty loxy )btn»yl J- 

. 2.pror>vlthio-t-nydroxy»ethvlimida2o1» 

The titlt compound was prepartd fron l-(4- 

hydf onyl-cnzy 1 ) - 2- pr opyl thio-5-hydr ox y methyl imidazole 
using the procedure described in Example 192, Part C: 
NKK (200 KIJz. CDC1 3 ): £ 7.66 (n. 3H); 7.43 (a, 1H); 

7.03 (s. 1H): 6.99 < A 2 B 2' 4H> '* 5,23 (S * 2H>: 5 * 22 

(6. 2H): 4.47 (s. 2H): 3.04 (t. 2H); 1.69 (sext.. 2H): 

0.9B (I. 3H). 

The following 2-mercaptoimidazole6 shown below 
were prepared by the procedure illustrated above. 




STLP H: Preparation of 1- [4- (2-Car boxy benzyl oxy )- 

benzy l 1-2-propy lthio-5-hydroxymethyl imidazole 

A solution of 0.23 g of 1 [4- (2-cyanobenzyloxy )- 
benzyl ]- 2- prot>ylthio- S- hydroxymethy 1 imidazole in 17 mL 
ol ethylene glycol and 7 mL of 10\ aqueous 60dium 
hy.jt ex ido was refluxed for 14 hours. After cooling, 
the reaction .mixture v .filtered, and the. solvent was 
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removed in vacuo. Tht residue vai ditfolvtd in vattr. 
and the iolutien ya* acidified to pH 1.5 uting hydro- 
chloric acid. The precipitated tolid was recovered by 
filtration and r ecrystallixed from aqueous ethanol to 

5 furnUh 0.094 g of i-|4-(2-carboxybenzyloxy)benxyl]-2- 
propyUhio-S-hydroxymethylimidazole; KMR (200 KHr. 
DMSO-d fc ): 6 13.12 (b6. 1H): 7.93 (d. 1H): 7.58 
(m. 2H): 7.45 (m. 1H): 6.99 (A^. «H): 6.98 (8. 
1H): 5.42 (S. 2H): 5.2S (b6. 1H): 5.17 (s. 2H): 4.35 

10 (s. 2H): 2.92 (t. 2H): 1.5? (sext.. 2H): 0.89 (t. 3H). 

The following 2-mercaptoiinidazole6 of Table 17 
were prepared or could be prepared by the procedure 
illustrated above. 
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2S Ex. fc 7 8 

NO. P 5 — E_ 



R 13 



COjH 



22S n-^ fc H 13 S- H CH^H 
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PART A: Preparation of l-(4-Nitrobenzyl )-2-butyl-4- 

. chloroimidazole-5-aldehvde 

A mixture of 1 g of l-(4-ni trobenzyl )-2-butyl-«- 
5 chloro-5-hydroxymethyl imidazole and S g of activated 
Hn0 2 in CH 2 C1 2 was stirred at room temperature for 16 
hourc. The reaction mixture was filtered through 
celitc and the filtrate was concentrated to give a. 
thick oil which was purified by fla6h column chroma- 

10 tography on silica gel (Hexanerethyl acetate-1.5:l 
elution). The desired compound was obtained as a 
colorless solid. 0.76 g: m.p. 88-89*; NKR (200 KHz. 
CDC1 3 ): 6 9.74 (2. 1H): 5.64 (S. 2H); 2.63 (t. 
3H. J-7.4 HZ): 1.68 (m. 2H); 1.34 (m. 2H): 0.89 (t. 

15 3H. J-7.3 HZ). 

PART B: Preparation of 3-[l-(4-Nitrobenzyl )-2-butyl- 

«-chloroimidazol-5-yl]propenoic acid, ethyl 
ester. E and 2 isomers 



20 



A mixture of 1.2 g of 1- («-nitrobenzyl )-2-butyl- 
4 -chl oroimi dazole-5-aldehyde and 1.5 g of (carboxy- 
itiethylene)triphenylphosphorane in 50 mL of benzene 
was refluxed for 2 hour6. The reaction mixture was 
concentrated and the residue was purified by flash 
25 column chromatography on silica gel (Hexane:Et0Ac-3:l 
elution). The major product, the E isomer, was eluted 
first and was obtained a6 a thick oil initially which 
solidified to give an amorphous 6olid. 1.2 g. The 
minor product, the Z isomer was eluted next and was 
isolated as a thick liquid. 85 mg. E isomer: KKR 
(200 MHZ. CDC1 3 ): 7.3 and 6.53 (d. 2H. 5-16 Hz): 
5.3 (6. 2H): 2.62 (t. 2H. J-7.3 Hz): 1.69 (m. 2H): 
1.2B .(m. 5H): 0.89 (t. 3H. J-7.3 Hz). 
2 itoner: KKR (200 KHz. CDClj): (key peaks only) 
6 6««, and 6.02 (d. 2H. J-ll.B Hz): 5.17 (s. 2H). 
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FART C: Preparation of J- ll-(4-Nitrobtniyl)-2-biJtyl-4- 

c^ioroiwid«tc ? -^-vni>ropen-l-ol. Z liopgr 

A solution of 0.5 g of j-U-(«-nitrobenxyl)-2- 
butyl-4-chloroimidazol-5-yl]propenoic acid, othyl 
ester. E isomer in 20 »L of THf was cooled with on let 
bath. 1.7 »L of 1.5 11 diisoprepylaluminuit hydridt (in 
toluene) was added slowly. The cooling bath was 
removed and the reaction mixture was stirred at roon 
temperature for 1 hour. The reaction fixture was then 
quenched with 3 of cone. NH 4 C1 solution and tbt 
mixture was stirred for an additional 30 minutes. 
During this period an extensive gel-like material 
formed. The reaction mixture was further diluted with 
ether and filtered through cel.ite. The filtrate was 
concentrated and the crude product was purifiod by 
flash column chromatography on silica gel (Hexane: 
EtOAcl:l elution). The desired compound was obtained 
as a thick liquid: NMR (200 KHz. CDClj): d 6.5-6.15 
(m. 2H): 5.21 (6. 2H): 4.25 (d. 2H. J-4.5 Hz): 2.35 
(t. 3H. J-7.4 HZ): 1.68 (m. 2H): 1.34 (">. 2H): 0.86 
(t. 3H. J. 7. 4 HZ). 

PART D: Preparation of 3- [ 1- (4 -Aminobenzy 1 ) -2-butyl -4 - 

chloroimirfA^ol-^-vnpropen-l- ol , E Isomer 

A mixture of 0.2 g of 3-U-(4-nitrobenzyl )-2- 
butyl-4-chloroimidazol-5-yl]propen-l-ol. 0.15 g of 
iron and 0.3 mL of glacial acetic acid in 10 mL of 
absolute ethanol was refluxed for 1 hour. The reac- 
tion mixture was concentrated to dryness and the 
residue was dissolved in 20 »L of water and the solu- 
tion was made basic to pH 8 by adding K^. The 
mixture was then extracted with ethyl acetate and the 
ethyl acetate layer was washed with water. The organic 
layer was concentrated to give a crude product which 
was purified by flash silica gel column chromatography 



1105 



88015687 



0 253 310 

253 

(ethyl acetate elutien). A purt product was obtained 
as an amorphous solid; KKR (200 KHx. CDCl,)* 6 4.74 
and 6.62 (dd. 4H. J-S.5 Hz): 6.42-6.22 (». 2H); 2.57 
(t. 2H. J-7.3 Hz): 1.65 <». 2H): 1.33 (». 2H): O.B7 
5 (t. 2H. J-7.3 Hz). 

PART E: Preparation of 3-U-(4-(2-Carboxybenza»ido)- 
benzyl )-2-butyl-4-chloroimidazol-5-yl]- 

propen-l-ol. E isomer 

10 to a solution or 95 mg of 3-U-(4 -aminobenzyl )-2- 

butyl-4-chloroimidazol-5-yl]propen-l-ol in 2 mL of 

CHC1 vac added 45 mg of phthalic anhydride and the 

mixture vac stirred at room temperature for 1 hour. 

During this period of time the initially clear solu- 
15 tion became turbid and produced solid. The reaction 

mixture was diluted with 2 mL of ether and the solid 

was collected by filtration and washed with ether. 

The desired product wa6 obtained as a tan solid. 115 

mg. m.p. 150-151*: NMR (10* J>HSO-d 6 /CDCl 3 ) : 6 9.94 
20 (6. 1H): 7.71 and 6.93 (d. 4H. J-8.3 Hz): 6.36 (m. 

2H): 5.1 ( s , 2H): 4.18 (d. 2H. J-3.9 Hz): 2.6 (t. 3H. 

J.7.« HZ): 1.66 (m. 2H); 1.34 (», 2H): 0.89 (t. 3H. 

J. 7 .4 HZ) . 

2J, Example 228 

PART A: Preparation of 3-t2-Butyl-4-chloro-l-(4- 
aminobenzyl)imidazol-5-yl]propenoic acid 

»thvl es ter. E isomer 

A mixture of 0.5 o. of 3-l2-butyl-4-chloro-l-(4- 

30 nitrobenzyl)imidazol-5-yl]propenoic acid ethyl ester 
(E isomer) prepared from Part B of Example 227. 1 g 
of iron and 2 mL of glacial acetic acid in 30 mL of 
absolute ethanol was refluxed for 1 hour. The reac- 
tion mixture was concentrated to dryness and the 

3 1 residue -was dissolved in 50 mL of HjO. The aqueous 
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tolutien wat adjusted to pH t by Kj 00 ! " d v " 
extracted with tthyl acetate. The crudt product 
obtained upon concentration of tht tthyl acetate 
extract was purifitd by flash silica gel column 
5 chromatography (htxane:tthyl acttatt-l:l elution). 
Tht dtsirtd compound was obtaintd at a thick colorlttt 
oil. 0.35 g. 

PART B: Preparation of 3-t2-Butyl-4-chloro-l-<«- 
10 ' (2-carboxybenzamido)benzyl)iaidaxol-5-yl]- 

propenoic acid ethvl ester . E isomer 

A mixture of 361 ag of the aniline derivative 
obtained from Part A and 150 ag of phthalic anhydride 
in 3 aL of chlorofora was ttirred at room teaperature 
15 for 1 hour. The reaction mixture wat concentrated and 
the residue was triturated in ethyl ether. The 
resulting solid was collected and dried to give a 
colorless. solid. 450 ag. a. p. 180-1B1*. NKR (CDClj. 
5% DMSO-0 fc ) 6 0.91 (t. 3H. J- 7.1Hz): 1.1-1.4 (a. 
20 5H): 1.60 (q. 2H. J. 7.3Hz): 2.71 (t. 2H. J» 8.4Hz):- 
4 17 (q. 2H. J- 7.3HZ): 5.23 (S. 2H): 6.46 ♦ 7.38 (d 
each. 2H. J- 16.1Hz): 6.0-8.0 (a. 8H). 10.2 (6. 1H) . 

pxaraple 229 

25 PART A: Preparation of 1- (2 • -Carbomethoxybi- 
phenyl-4-yl)metbyl-2-butyl-4-chloro- 

iirndazole-S-carb oxaldehyde 

A mixture of 0.68 g of the bydroxymethyl 
precursor prepared in Exanple 85. Part C and 3.4 g 

30 of activated Mn0 2 in 30 aL of CHC1 3 was ttirred at 
toon temperature for 4 hours. The reaction mixture 
was then filtered through celite and the filtrate was 
concentrated to give a thick oily residue which was 
purified by flash chromatography on silica gel 

35 (hexanerethyl acetate«2:l elution). The desired 
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aldehyde was obtained as a thick colorless oil, 0.5 g; 
NKR (CDClj): 9.78 -<S. 1H); 5.4 (S. 2H>; 3.43 (t. 
3H): 2.63 (t. 3H. J-7.4 Hi); J. 66 (». 2H): 2.36 (a. 
2H): 0.89 (t. 3H. j-7.4 Hz). 

5 

PART B: 4-Il-(2 , -Carbo»ethoxybiphenyl-4-yl)Bethyl- 
2-butyl-4-chleroiBidazol-S-yl]-3-buten-2- 

cne. E isomer 

A mixture of 0.5 g of l-(2'-carbomethoxybi- 

10 phenyl-4-yl )methyl-2-butyl-4-chleroiBidazoltt-5- 
carboxaldehyde and .04 g of 1-triphenylphosphoran- 
ylidene-2-propanone in 20 bL of benzene vas refluxed 
for 16 hours. The reaction nixture vas concentrated 
to give an oily residue which was purified by flash 

IS chromatography on 6ilica gel (hexane:ethyl acetate«l:l 
elution). The desired coapound was obtained as a 
thick yellowish liquid. 0.46 g: NKR (200 KHz. CDClj): 
6 7.9-6.8 (m. 10H): 5.24 (S. 2H>: 3.62 (S. 3H): 3.62 
(6. 3H): 2.69 (t. 2H. J-7.4 Hz): 2.26 (6. 3H): 1.72 

20 (m. 2H): 1.38 (id. 2H): 0.91 (t. 3H. J-7.4 Hz). 

PART C: Preparation of 4-tl-(2'-Carbomethoxybi- 
phenyl-4-yl )methyl-2-butyl-4-chloro- 
iTtiida2ol-5-vn-3-buten-2-ol . E isomer 
2s a solution of 0.45 g of the compound prepared in 

Part B in 5 bL of aethanol was cooled with ice and 
0.2 g of NaBH 4 was added portionwise. After all the 
KaBH was added the reaction mixture was stirred for 
10 minutes. The reaction mixture was concentrated to 



30 



3b 



dryness and the residue was treated with 3 mL of satd. 
NH CI and the mixture was stirred at room temperature 
for 10 min. The mixture was then extracted with ethyl 
acetate and the ethyl acetate extract was concentrated 
to give a thick liquid. 0.45 g: NKR (200 KHz. CDCl^): 
t. 45-6. 15' (m. 2H.); 5.16 (S. 2H): 4.34 (m. 1H. ): 3.67 
(6. 3H). 
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Esprit »p 

PART A: Preparation of l-(4-nitrobtnxyl)-2- 
butyl-4-chloro-5-(2-phenyltthsn-l- 
viilmidaiol e. g isomer 



0 253 310 



A solution of 0.4 c of benxyltriphtnylpnoa- 
phonium chloride In 20 »L of dried TKT was cooled to 
-30*. To the above solution vat added 0.65 »L of 1.6 
H n-BuLi dropwise. As the BuLi was added the solution 
turned to deep orange color. After stirring for 10 
Bin. at -30*. 0.32 g of l-(4-nitrobenxyl)-2-butyl-4- 
chloroimida2ole-5-aldebyde was added and the reaction 
mixture was allowed to wars up to room temperature and 
stirred ax room temperature for 2 hours. The reaction 
mixture was quenched with 2 mL of saturated NH 4 C1 
solution and diluted with ethyl acetate, and the ethyl 
acetate solution was washed with water and a brine 
solution. Evaporation gave a thick oily residue which 
was purified by the flaeh silica gel column chroma- 
tography (hexane:ethyl acetate-3:l elution) to give 
a thick yellow oil. 0.39 g. 

PART B: Preparation of l-l4-(2-Carboxyben2amido)- 

benzyl)-2-butyl-4-chloro-5-(2-phenylethen- 
l-vnimidazolc. E isomer 



The compound wa6 prepared from the compound of 
Part A by the procedure described in Example 227. Parts 
D and E; m.p. 111-113' (dec). 



30 PART A: 



35, 



Example 231 
Preparation of 3-t2-Butyl-4-chloro-l-(4- 
nitrobenzyl)i»ida*ol-5-yl]-3-propen-l-ol 

acetate. E isomer 

A mixture of 1 g of 3-(l-(4-nitroben2yl)-2-butyl. 
4-ch]oroimida20l-5-yl)propen-l-ol obtained from Part C 
of Example 227. 1 mL of ac« . ic anhydride and 2 mL of 
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pyridine in 20 »L of CH 2 C1 2 was stirred at reo» 
temperature for 16 hour*. The reaction aixture vas 
dilutees with 100 »L of ethyl acetate end the organic 
layer was wached with HjO. The crude product 
obtained upon concentration of the organic layer vas 
purified by flaeh eilica gel chromatography (hexane: 
ethyl acetate. 1:1 elution) to give the desired acetate 
as a thick coloiless oil. 0.95 g. 

PART B: Preparation of 3-l2-Butyl-4-ehloro-l-(4- 
aminobenzyl)i»idazol-5-yl)-3-propen-l-ol 

«r«>tate r g isomer . — . 

The nitro compound obtained from Part A was 
reduced to the amino compound by the conditions 
described in Part D of Example 227. The desired 
compound was obtained as a colorless thick oil. 

PART C: Preparation of 3-l2-Butyl-4-chloro-l-l4-(2- 
carboxybenzami do) benzyl )imidazol-5-yll-3- 
propen-l-ol acet* te. E isomer 



The phthalamic acid derivative was obtained 
from the aniline derivative obtained from Part B and 
phthalic anhydride by the method described in Part E 
of Example 227. The desired compound was obtained as 
2S a colorless solid, m.p. 84-87*. 

KMR (CDC1 3 ) 6 0.91 (t. 3H. J- 7.1Hz): 1.2 
(m. 2H): 1.7 (m. 2H): 2.0 (s. 3H): 2.7 (t. 2H. 
J. 7.4HZ): 4.57 (d. 2H. J- 5.4Hz): 5.06 (S. 2H) : 
6.24 Cm. 2H): 6.9-8.0 (m. 8H): 8.8 (s. 1H). 



30 
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tlULEli 232 

Preparation of 3-ll-(4-((N-Tr if luoromethanesulf onyl )- 
anthrenilamido)benzyl)-2-butyl-4-ehloroi»idaiol-S-yl). 

3-propen-l-ol ace tate. E isomer , 

5 A mixture of 0.72 g of J-[2-butyl-«-ehlore-l- 

(4 -ami nobenzyl)imidezol-S-yl 3 -3-propen-l-ol acetate 
obtained Iron Example 231. Part B and 0.6 mL of tri- 
ethylamine in 20 mL of CHjClj was cooled with an ice 
bath. To this solution was added 0.6 g of £-(tri- 

10 f luo.romethanesulfonamido)benxoyl chloride dropviie and 
the reaction mixture was stirred at room temperature 
for 2 hours. The reaction mixture was then diluted 
with 100 mL of ethyl acetate, and the ethyl acetate 
solution was washed with water, dried over Na 2 80 4 and 

15 concentrated to give a crude product which was purified 
by a flash silica gel column chromatography (3\ aceto- 
nitrile in ethyl acetate) to give the desired compound 
as a solid. 1.05 g. m.p. 156-158*; NKR (200 mHz . 
CDC1 3 ): 6 12.9 (bs. 1H): B. 12-6. 91 (m): 6.3 (6): 

20 509 (6): 4.61 (d. 2H. J-4.5 Hz): 2.04 (S. 3H) . 

Example 233 

Preparation of 3-[l-(4-( (N-trif luoromethanesulfonyl )- 
anthranilamido)benzyl)-2-butyl-4-chloroimidazol-5-yl]- 

25 propen-l-ol. E isomer 

A mixture of 0.9 g of the compound of Example 
232 and 3 mL of IN NaOH in 6 mL of methanol was stirred 
at room temperature for 16 hours. The reaction mixture 
was diluted with 50 mL of water and the aqueous solu- 

30 tion was acidified to a pH of 3 with IN HC1 to produce 
extenBive tolidc which were collected and washed with 
water. The solids were then dried in vacuo to give 
0.85 g of the desired product, m.p. '129-131*: NKR (200 
KHz. 5\ DKGO-d fc /CDCl 3 ): 6 11 15 (bs. 1H): 8.02-6.95 

35, (m. 6H): 6.5-6-3 (m. 2H): 5.13 (s. 2H) ; 4.19 (d. 2H. 
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m&Eli 234 

PART A: Preparation of ,-t2-Butyl-4-chloro.l-l4. 

nitrobtniyl)i»ia«ol-5-y^- 2 - (e * tbe,lhe,ty) ' 
mr-nrlr **** t«m 

The .odiuit talt of diethyl .alonato v.. generated 

5 Irorn 2.5 9 of N.H I50t oil dispersion) and 8 »L of 
Methyl m.lonat. in 100 >L of dried DKF with ie. 
cooling. To the above solution was added 5 c of the 
chloromethyl compound and the mixture was .tirr.d at 

10 room temperature for 3 hour.. The reaction mixture 
was stirred at room temperature for 3 hour.. The 
reaction mixture wa. concentrated and the residue v.. 
diluted vith 100 .L of water. The aqueous layer was 
acidified to a PH of 6 by IN HC1 and the product was 

ls extracted with ethyl acetate. The crude product was 
purified by column chromatography (Hexane:EtOAc.2:l 
cation) which afforded the product as a thicK yellow 
oil. 2.B 9- 

PART B * Preparation of 3 -t2-Butyl-4-chloro-l-(4-nitro- 
20 ben zyl)imidazol-5-yl)propanoic acid methyl 

teter ■ 

A mixture of 0.5 g of the compound from Part A 
Sn 20 mL of 3H HC1 was refluxed for 2 hours. The 

eaction mixture was cooled and neutralized to a pH of 
* vith 4B NaOH solution. The resulting gummy solids 
were extracted into ethyl acetate and concentrated to 
fllv . a thick yellow oil. 0.5 g. The propionic acid 
derivative was dissolved in ethyl ether and was 
seated with diazomethane in ethyl ether to give a 
crude methyl ester which was purified by column 
chromatography <hexane:.thyl "".t-l:!, v ich 
afforded the product as a waxy solid. 0.34 g. 
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PART C: Preparation of J-l2-Butyl-4-chlere-l-(4- 

(2-carboxybenia»ido)btnxyl)i»ldaiol-5-yl)- 

propanoic f flfl «»thvl ester _ 

The nitro compound of Part B was reduced to tht 
corresponding amino co»pound by method* previously 
described. A »ixture of 17 »g of tht amino compound 
and 7.5 g of phthalie anhydride in 1 »L of CHCl, was 
stirred at room temperature for 1 hour. The reaction 
mixture was concentrated to dryness and the residue 
vas triturated with ether. The resulting solids were . 
collected and washed with ether. The pure product was 
obtained as a colorless solid. 20 »g. ».p. 150. 5-151. 5* 
(dec). 

f»anple 235 

Preparation of 3 - 1 2-Butyl-4-chloro-l- (4- ( (N-trifluoro- 
methanesulf ony 1 )anthranilamido)ben2y 1 ) imidazol -5-yl )- 

propanoic acid me thvl ester 

Feaction between the amino compound of Example 
23«. Part C and o- (trif luoromethanesulf onamido)ben2oyl 
chloride using the conditions described in Example" 232 
produced the title compound as a solid. m.p. 168-172*. 

fxample 236 

PART A: Preparation of 3-[l-(4-Nitrobeniyl)-2- 

butyl-<-chloroimidaiol-5-yl]propanoi.c acid." 

N-N-dimethvlaml de 

To a solution of 0.7 g of propionic acid from 
Part B of Example 234 in 20 »L of methylene chloride 
was added 0.5 »L of pyridine. 0.16 g of dimethylamine 
HCl salt and 0.42. g of dicyclonexylcarbodiimide. The 
mixture was then stirred at room temperature for 16 
hours. At the end of the reaction the mixture was 
filtered through celite and the filtrate was concen- 
trated to give a thick oily product. Thus obtained 
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241 



crude product vat purified fey flash coluan chroma- 
tography (100\ elution) to give a pure product at « 
thick colorless oil, 0.6B g: NMR (200MHz. CDClj) 
6 2. 89 <s. 3H>: 2.93 (t. 3H): 5.43 (l. 2H). 



PART B: Preparation of 3-[l-(4-Aainoben*yl)-2- 

butyl-4-chlorolmidazol-5-yl]propanoic acid. 
N .N-dim e thvlamid e , 



The nitro compound from Part A was reduced^ by 
10 the tame method described in Part D of Example 227 to 
give the amino compound as a solid, a. p. 146-146*. 



PART C: Preparation of 3-(2-Butyl-4- Moro-l-(4- 

( (N-tr if luorometbaneeulf onyl)anthranilamido)- 
benzyl ) imidazol -5-yl Ipropanoic acid. N.li- 

dimethyl amine amide ; 

The amino compound from Part B vas treated with 
o-(trif luoromethanesulf onamido)benzoyl chloride ie 
described in Example 232 to give the tr if luoromethyl- 
sulfonamide product, m.p. 106-10B - . 



FnnT D: Preparation of 3-l2-Butyl-4-chloro-l-(4- 

( 2 -car boxy benzamido) benzyl ) imidazol-5-yl J- 

propanoic acid. N.N-dlmethylamlne amide 

2 S The amino compound from Part B was reacted with 

phthalic anhydride as described in Part E of Example 
227 to give the phthalamic acid derivative, m.p. 
139-142 - . 
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PART A: Preparation of 3-tl-(4-Nitrebenxyl-2-butyl- 
4-chloroimidajol-5-yl)-2-carboethoxy-2- 

methvlpropanoic acid, eth vl ester 

A solution of 2 g of the malonate derivative 
obtained from Part A of Example 234 in 10 »L or dried 
DKF.was cooled with ice. To the solution vat added 
0.22 g of NaH (S0\ oil dispersion) and the solution 
was stirred for S> minutes before adding 0.3 nL of 
■ethyl iodide. The reaction mixture then stirred at| 
room temperature for 2 hours. The reaction Mixture 
was diluted with 400 mL of ethyl acetate and the 
organic layer was washed with H 2 0 and brine. The 
crude product obtained upon concentration of the 
organic layer was purified by flash silica gel column 
chromatography (hexane : ethyl acetate-l:l elution) to 
give a pure compound a6 a thick colorleE6 oil, 1.6 g. 

PART B: Preparation of 3-U-(4-Nitroben2yl)-2-butyl- 

l-chloroimidazol -5-vll -2 -methyl propanoic acid 

The malonate derivative from Part A was sub- 
jected to the hydrolysis-decarboxylation condition as 
described in Part B of Example 234. The desired 
compound was obtained as a thick yellowish liquid. 

PART C: Preparation of 3- I 1 - (4 -Ni trobenty 1 ) -2-butyl - . 
«-chloroimida2ol-5-yl ]-2-methylpropanoic 

acid. i6QPropvl ester 

A mixture of 0.38 g of the acid from Part B. 
1 mL of isopropyl alcohol and 0.22 g of dicyclohexyl - 
c«rbodiimide in 10 mL of CH 2 C1 ? was stirred at room 
temperature fox 16 hour6. . The reaction mixture was 
concentrated and the residue wa6 taken into ethyl 
acetate. insoluble material was filtered off and the 
filtrate was concentrated t=. give a crude product which 
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was purified by column chromatography (hexane:ethyl 
ic(titf2:l elution) to give the desired compound at 
• thick colorless oil, 0.36 g. 

PART D: Preparation of 3-U-(4-( (N-trif luoromethane- 
sulf onyl )«nthrani laaido) benzyl )-2-»ttnyl- 

propanoic acid, isopropyl ester 

The title compound was prepared from the ester 
of Part C by the methods described in Parts B and C of 
Example 236: n.p. 132-135*. 

pumplge 238 a nd 239 
PART A: Preparation of d and 1 3-ll-(4-Nitrobenzyl>- 
2-butyl-4-chloroiaidazol-5-yl]-2-»etbyl- 

propanoic acid. d-Ul-c-methylbenivlamldc 

A mixture of 0.71 g of the propionic acid 
derivative from Part B of Example 237. 0.25 bL of 
d-(*)-a-methylbenzylamine and 0.4 g of dicyclohexyl- 
carbodiimide in 50 mL of CHjClj was stirred at room 
temperature for 16 hours. The reaction mixture was 
concentrated and residue was dissolved in 100 mL of 
ethyl acetate. Insoluble material was filtered off 
through celite and the filtrate was concentrated to 
give a crude product which was purified by silica gel 
column chromatography (hexane : ethyl acetate«2:l 
elution). Two diastereoisomer6 were separated as 
a thick colorless oil. 0.37 g each. 

PART B : Preparation of d and 1 3-1 1- (4-Aminoben2yl )- 
2-butyl-«-chloroimidazol-5-yl ]-2-»ethyl- 

propanoic acid, d- ( * ^ -a-methvl ben2vlamide 

The nitro compound from Part A was reduced by 
the same method described in Part D of Example 227 to 
give the amino compound as a thick colorle66 oil. 
1116 
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PART C: Preparation of d and 1 J-U-(4-(2-Carboxy- 
benza»ido)ben2yl-2-butyl-4-chloroimidaiol- 
5-yl )-2-*ethylpropanoic acid. d-(0-a- 

' inethvlbem vlawlde . 

5 Each diasteroisomer of tht amino compound from 

Part B was reacttd with phthalic anhydride separately 
at described in Part E of Exanplc 227. to give the 
phthalamic acid derivativei. m.p. 188-189. *• and 
201-202*. respectively. 
10 -, 

example 240 

Preparation of l-l (2 • -Carboxybiphenyl-4-yl )*ethyl]- 

2-butvl-«-chloroliniflagole -5-carboxvlic acid 

To a aolution of 1.03 g of l-l (2'-carbomethoxy- 

15 biphenyl-4-yl)methyl]-2-butyl-4-chloro-5-bydroxymethyl- 
i'midarole in 10 mL of anhydrous acetic acid at 25* was 
added a solution of 0.62 g of chromium trioxide in 10 
mL of water. The mixture was stirred at 25 # for 15 
ninutes and then poured into water. The precipitated 

20 solids were recovered by filtration and then dissolved 
in 50 wL of 1.0 N aqueous sodium hydroxide solution. 
The alkaline solution was allowed to stand at 25» 
overnight and then was acidified to pH 3 with 10\ 
aqueous hydrochloric acid. The precipitated solid was 

25 recovered by filtration and recrystallized from ethyl 
acetate to afford 0.10 g of l-( (2 • -carboxybiphenyl-4- 
yl )me thy 1 )-2-butyl-4.-chloroii»idaxole-5-car boxy lie acid 
(m.p. 186-187* (decomp.)). NMR (DMSO-d 6 > 6 12.97 (br 
6. 2H): 7.68 (d. 1H); 7.53 (t. 1H): 7.41 (t. 1H): 7.34 

30 (d. 1H>: 7.28 (d. 2H): 7.02 (d. 2H>: 5.61 (s. 2H>: 
2.60 (t. 2H): 1.53 (quint.. 2H): 1.27 (sext.. 2H): 
0.81 (t. 3H). 

Examples 241-264 were prepared using procedures 
35 illustrated in Examples 227-240. 
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241 n-butyl CI ^^CH^H 



242 n-butyl CI ^^COjCH^ 



20 



243 n-butyl CI 



2S 



244 n-butyl CI (CH^COCHj 



245 n-propyl CI O^CH^CO^O^ 



30 



3S 



246 n-butyl CI CH 2 CH(CH 3 >C0 2 CH(CH 3 > 2 



247 n-butyl CI (CH^OAc 
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115-120 

HO^C 

171.5-172.5 

H0 2 C 

1(6-1(2 

H0 2 C 

4-ifHCO-^^ 1(4-1(2 
4-lfHCO-^ ^ 

cf„so„ii 

3 2 H 



4-MHCO-^^ 



123-125 



H0 2 C 



4-WHCO-^~^ 



124-127 



M0 2 C 



2^ 



T>blt IB (continue) 

I*' .* ill 
Eti El 1_ E- ° — 

248 n-butyl CI (CH 2 )jOAc 

cr SO M 

249 n-butyl CI CH 2 CM 2 C-lT^O 4-VHCO-^^ 

10 0 "V 

250 n-butyl CI CH 2 CH 2 C-lT^\ 



CF SO U 



15 : 

251 n-butyl Cl CHjOCtfHCH^ 



• -»mco-^^ 



HOjC 



20 

252 n-butyl Cl COjH 




2S> 253 n-pentyl H COjH 



25* n-propyl H CH,CH C-* 0 
30 C V °2 M 



COjH 



255 n-propyl Cl n^CNjOH 



CO.M 



~ .WT C1 M0T5687 ^ 



a*? 

,.7 n butyl CI «-™CO-f 



H0 2 C 



10 • "~ ' / 

CF.SOJI 



258 n-butyl 



^ 2 H 



259 n-butyl Cl (CH^CMHC^ 

IS Cr s S0 5 1 

260 n-butyl Cl C^C^c/^VcHj «-HHC0-^ 

HO.C 



2 



20 



Jll n buty) Cl CH 2 CH 2 Cir^ *"^Z^ 



HO^C 



2 s 712 n butyl Cl r , 2 CH 2 ^ N v / KH 

0 



CF SO W 
M 



2fc3 n-butyl Cl CH^CM V-C^ 

0 

30 CF„SO„N 

3 2 H 
COjM 

;c/. n butyl Cl ' , 2 CH 2 C0 2 H « / ^ 
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Table 11 (continued) 



£L e1 e! b! nil Kfi^i 



C0 2 H 

2 GH 2 C0 2 H 



265 n- butyl CI CHjCHjGHjCO^ 4 ^ J i3-BS 



Example 266 

PART A: Preparation of 2-(But-l-en-l-yl)-5- 

t-butyldimethylsilyloxy»ethyl-l-t(2'-carbo- 
roethoxybiphenyl-4-yl)»ethyll-4- 

chloroimlda2ole 

2- (But-l-en-l-yl)-l-I (2 1 -carbomethoxybi- 
phenyl -4-yl)methyl ]-4-chloro-S-(hydrcxymethyl)- 
imidazole (1.4 g). 1 t-butyldimethylsilyl chloride 
(0.55 g). and imidazole (0.5 g) were mixed and 
stirred in DMF (5 mL) for 18 hours at room 
temperature. Dilution with ethyl acetate and washing 
the organic phase with water followed by drying 
(MgSO^). evaporation of the solvent in vacuo, and 
flash chromatography in 3:1 hexane/ethyl acetate 
yielded 1.5 g of a clear oil. KMR (200 MHz. CDClj) 
6 7.83 (d. 1H): 7.52 (t. 1H): 7.40 (t. 1H) : 
7.33-7.24 (m. 3H): 7. 08 (d. 2H): 6.83 (d Of t. 1H): 
6.13 (d. 1H): 5.30 (6. 2H): 4.57 (6. 2H): 3.64 (6. 
3H): 2.21 (quint.. 2H): 1.04 (t. 3H): 0.86 (6. 9H): 
0.05 (6. 6H). 

PART B: Preparation of 5-t-Butyldimethylsi lyloxy- 
methyl-l-l (2 ' -carbomethoxybiphenyl -4 -yl )- 

n.Pthvn-4-chloroin>idazole-2-carbox aldehvde 

2- (But-l-en-l-yl)-5-(t-butyldimethylsilyloxy- 
methyl )- 1-t (2- carbomethoxybiphenyl - 4-yl )methyl-4- 

1121 88015687 



chlor imidazole (2*2 »9) «*» reacted with osaiua 
tetroxide and aodlua ptriocate by tht procedure 
described in Example 178. Part B for l.S hours at 
room temperature . Work-up and flash chromatography 
In 3:1 hexene/ethyl acetate yitldtd 200 mg of an 
amorphous solid. NKR (200 KHz. CDClj) 6 9.74 («. 
1H): 7.84 (d. 1H). 7.54 (t. 1H), 7.43 (t. 1H) . 
7.34-7.25 (B. 3H). 7.16 (d. 2H) 5.83 (S. 2H). 4.65 
(h. 2H). 3.64 (6. 3H>. 0.90 (6. 9H). 0.09 (c. 6H). 

PART C: Preparation of 5-t-Butyldimetbylsilyloxy- 
methyl -1- 1 (2 ' -carbonethoxybiphenyl-4-yl)- 
methyl ]-4-chloro-2-(£i£-pent-l-en-l-yl)- 

imidazole : ; 

S-t-Butyldimethylsilyloxywethyl-l-t (2*- 
car borne thoxybi phenyl -4 -yl)methyl] -4-chl or oimi da zole- 
2-carboxa ldehyde (200 ng) was added all at once to a 
solution of n-butyltriphenylphosphonium bromide (0.26 
g) and potassium t-butoxide (70 mg) in THP at 0 - C. 
The reaction mixture was stirred at room temperature 
fbr IS minutes when it wa6 quenched with saturated 
aqueous ammonium chloride solution. The mixture was 
extracted with ethyl acetate, the organic layers 
washed with water, dried (MgSO^) and the solvent 
removed i_n vacuo . The residue wa6 fla6b 
chromatographed in hexane/ethyl acetate (5:1) to 
yield 100 mg of an oil. NKR (200 KHz. CDClj) 6 
7.85 (d. 1H). 7.54 (t. 1H). 7.42 (t. 1H). 7.35-7.24 
(B. 3H). 7.07 (d. 2H). 6.07 (d. 1H). 5.87 (d Of t. 
1H). 5.28 (6. 2H). 4.59 (6. 2H). 3.64 (6. 3H). 2.69 
(quart.. 2H). 1.46 (sext.. 2H). 0.91 (t. 3H). 0.86 
(6. 9H) . C.05 (6. 6H). 

1122 
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PART D: Preparation of l-t (2»-Carbo»ttboxybipheoyl- 

4.yl)methyll-«-chloro-5-hydroxy»ethyl-2-(£i£- 

p »nt.l-«n-l -vnlmldaiolt 

S-t-Butyldimethylsilyloxymethyl-l-lU'-carbo- 
»ethoxybiphenyl-4-yl)methylJ-4-chloro-2-(cJLl_-pent-l- 
en-l-yl)i»idazole (100 ag) vaa deailylated with 
fluoride by procedures familiar to one skilled in the 
art. Flash chromatography in 1:1 bexane/ethyl 
acetate yielded 65 »Q of a viscous, colorleaa oil. 
NKR (200 KHz . CDClj) « 7.8)5 (d. 1H). 7.55 (t. 
1H). 7.42 (t. 1H). 7.28 («. 3H). 7.05 (d. 2H). 6.11 
(d. 1H). 5.92 (d Of t. 1H). 5.30 (S. 2H). 4.57 (d. 
2H). 3.64 (6. 3H). 2.69 (quart.. 2H). 1.62 It. 1H) . 
1.47 (sext.. 2H). 0.92 It. 1H). 

PART E : Preparation of 1-1 (2-Carboxybiphenyl-4-yl)- 
»ethyl]-4-chloro-5-bydroxyn>ethyl-2-(cis- 

pent -1 -en- im idazole , 

l_[2'-Carbojnethoxybiphenyl-4-yl)methyl]-4- 

chloro-5-hydroxymethyl-2. (cU-pent-l-en-l-yl )- 
imidazole (65 mg) was hydrolyzed by a procedure 
similar to that found in Example 85. Part E. Work-up 
yielded 45 reg of colorless solids: m.p. 148-150V 
NKR (200 KHZ. DHSO-d 6 ) 6 7.77 (d. 1H) : 7.50 (t. 
1H): 7.38 (t. 1H): 7.33 (m. 3H): 7.08 (d. 2H): 6.10 
(d. 1H): 5.84 (d of t. 1H): 5.32 (S. 2H): 4.47 (S. 
2H): 2.65 (quart.. 2H). 1.45 (sext.. 2H): 0.92 (t. 
3H). 

Table 19 further illustrates compounds which 
were made or could be made by the methods described 
in the specification. 
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an 
7«M» It 



R 

I 



10 



(CH 2 ) r 

6- 



Si c e! e! e! nil mm 



267 1 n-butyl CI CHjOH 

IS 

i 

268 1 n-propyl H CHjOH 



OSOjH 
SOjH 



S0,H 

20 O \ 



269 1 



n-butyl CI CH 2 C0 2 CH 3 a.whC-^ J 



2S 270 1 ' n-pcntyl CI CHjOH 

0 

271 1 n-butyl CI CHjHHCOC^ 

30 

272 2 n-butyl CI CHjOH 



c(cr 3 ) 2 0H 



C(CF 3 ) 2 OH 



ll 24 POjH 



3S 

>73 1 »' propyl H CH^OH 
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Jab l * H (continue) 

COKHOCH. 



5 274 1 n-butyl CF a CH^OH 



KHP-OH 

10 275 1 n-bulyl CI CHjOH 4-T \ | 



276 1 n-butyl H Cf^OH 1 



S0 2 KH 2 



276 1 n-hexyl CI CHjHHCOjO^ 4-^ ^ 



20 

276 1 n-butyl CI CHjOH 



25 279 1 n-butyl CI CHjOH 



OH 0 
CH-P-OH 



<3 




C0 2 H 



30 280 0 n-butyl CI CH^OH 




2B1 1 n propyl CI CM ? OH 

3S 




112 5 MHS0 2 CK 3 
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Ex. 

Mo. r 



in 

Ti.vir 19 (eontinutd) 



282 1 n-bulyl CI CHjOH 



2B3 1 n-butyl CI CH 2 OH 



HHSOjCFj 

COjH CO-KHOCH 3 



28* 1 n-hcxyl H CHfH 



285 1 n-butyl CI CHjOH 



'0 



CI 



CI 

CO,H 
\ 2 - CI 

C 6 H 5 



2et 1 n-^rcryl 



H CH 2 OH 




VrtV. 



287 1 



7M 1 



n-butyl 
1126 

r, l .'.yi 



CI <CH 2 )jF 



C] CHjOCKHCHj 
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r.x. 

Kit C 



2»4 

J_»h \r 19 (eontlnutd) 



269 J n-butyl CI CH^CKHCHj 



.13 
CO ? H 



C0 2 H 



nr(» ci 



290 1 



10 



n-propyl H CH^JHCOCHjCHjCHj 



291 1 n-pentyl H CHjWHCNHCH 



C0 2 H 



IS 



292 1 n-butyl CI (CH^jF 



20 293 1 n-butyl CI C^ONOj 



C0 2 M 
COjH 

-6 



181-182.5 



293 1 n-butyl CI ch^N 



2S 




29i 1 n-butyl CI CH OH 



C0 2 H 



CC 2 H 

«-NlCH 3 )C0-^^ 



30 



3«> 



29b l n butyl CI CHjOH 

1127 



?<( 7 1 n butyl CI CH ? 0H 
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COjM 
4CH 2 0J O 



KHSOjCFj 



« SCH. 




m 0 253 310 

TaMpJLS (continued) 



5 



298 1 n-butyl CI CHjOH A 



COjM 

sch >0 



C0 2 H 

299 1 n-butyl CI CH^U 4-C0WH-^^ 

C0 2 H 



A-NHCHy^"^ 



300 1 n-butyl CI CHjOH 

CO H 

15 CH C H \ 2 

301 1 n-butyl CI CH 2 OH «-KrfC {' ^ 




20 302 1 n- propyl cl CHjOH 



COjH 

2 2 XJ 



COjH 



303 3 

2b 

30* 1 



n-rcntyl Cl CHjOH 4-CH^-^ J 



n t.cxyl Cl CH OH 4-CF-CF 



KHSO.CF, 



NHSOjCFj 

30S 1 n-butyl Cl CHjOH A-CH-CF^^ 

112 8 NHSO CF 



3S 



30G 1 n Lulyl H CH^H « CH^ 
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27* 



;«M» (continued) 



5 307 1 n-butyl CI CHjOH 



308 1 n-butyl CI CH 2 OH 

110 

OCOCH 

309 1 n-butyl CI CH 2 OH 



OH V* 
4-CH-^\ 

OCH 3 

0 



■OCH 3 



15 

310 1 n-butyl CI CH 2 OH 4 J__^^ 

Cf SO ■ 

H 

20 WVHSO C H 4 -*-CH 3 

311 1 n-butyl CI CHjOH 




cf 3 so 2 k 

K 

2 5 C0 2 H 

312 1 n-propyl H CH 2 OH ^ \ 



30 313 1 n-pentyl CI CHjOH ° 



112 9 co 2 h 

31. i . n-butyl CI «,<.CHCH 2 OH ,// V 103-10*. 5 



3S 
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yt n ivy 

The hormone angiotensin II (All) produce, 
numerous biological responses (e.g. vasoconstriction) 
through stimulation of its receptors on cell .entrants . 
For t-e purpose of identifying compounds .uch as All 
antagonists which are capable of interacting with the 
Al, receptor, a ligand-receptor binding assay v.. 
utilized for the initial screen. The assay was carried 
out according to the method described by IClos.mann et 
al r iloL: Chem. . *±*. < 1S7 «>1- but with tome 

edifications. The reaction mixture confined rat 
adrenal cortical microsomes (source of All receptor) 
in Tris buffer and 2 nM of 3 H-A1I with or without 
potential All antagonist. This mixture was incubated 
for 1 hour at room temperature and the reaction was 
subsequently terminated by rapid filtration and 
rinsing through glass micro-fibre filter Bec.ptor- 
beund 3 H-A1I trapped in filter was guantit.ted by 
scintillation counting. The inhibitory concentration 
(1C ) of potential All antagonist which gives SOt 

is P ?acement of the total specifically bound H-All 
is presented as a measure of the affinity of such 
compound for the All receptor (see Table 20). 

The potential antihypertensive effects of the 
compounds of this invention may be demonstrated by 
administering the compounds to awaKe rats made 
hypertensive by ligation of the left renal artery 

no et al 3 Pharmacol, Ther.. 20B. 310 

ICangiano et ai.. — i ■ 

,979)1 This procedure incre.ee. blood pressure by 
Lre.sin, renin production vitb conse,uent election 
I" levels. Compounds .re .dnini.te.ed ...lly « 

u ,u,Ir vein .t >0 .,/..• »»"»" " 

continuously -e.sur.d directly «hr.u S h . c.rotid 
4rt .ry c.nnul. .no recorded ..in, . pressure 
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transducer and * polygraph. Blood pressure ltvtli 
after treatment are compared to pretreatment level* to 
determine the antihypertensive effects of the 
'compounds (See Table 20). 



Ex. No. 

(e odium salt) 
(6 odium salt) 
(sodium salt) 
(sodium salt) 



1 
2 
3 

4 

i 

5 
6 
7 

8 (sodium Ealt) 

9 (sodium 6alt) 

10 (sodium salt) 

11 (Eodium salt) 

12 (sodium salt) 

13 (sodium 6alt) 
14 

IS (sodium salt) 
16 

17 (sodium salt) 
16 

19 (sodium Ealt) 

20 (sodium salt ) 

21 (sodium salt) 
2S 

26 (sodium salt) 

27 (sodium salt ) 

113 1 



Table 20 

Angiotensin 11 
Receptor 
Binding 

3C 50 
(uroolar 1 

1.80 

0.140 

0.420 

0.280 

0.190 

5.70 

0.420 

0.790 

5.80 

0.190 

0.3B0 

0.030 

6.90 

3.20 

9.4 

0.018 

0.042 

0.08 

1.70 

5.30 

2.10 

3.90 

3.80 

1 .20 



Antihypertensive 
Effects in Renal 
Hypertensive Ratj 

Intravenous Oral 

Activity 1 Activity 2 



NT 



NT 
NT 
NA 



NT 



NT 
NT 
♦ 

NT 



NA 
NA 
NA 
NA 
NA 

NA 
NA 



NA 
NA 
NA 

NA 
NA 
NA 
NA 



NA 



NA 
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T*t»it 20 (com 



inutd) 



gx. No. 

28 
29 

30 (sodium salt) 
31 

32 (sodium salt) 
33 

35 (sodium salt) 

36 (sodium salt) 
5 1 
52 
54 
55 
56 
57 
58 
59 
60 
61 

62 (sodium salt) 

63 (60dium salt) 

64 

65 

66 

67 

70 

71 

72 

1132 



Btctptor 

Binding 


Antihyptrttntivt 
Effects In Sanal 
Hvt>«rt*ntivt Fatt 


,C 50 

(urol ar > 


Intravtnous Oral 

Aetivitv 1 Activity 2 


B .00 


• NT 
** • 






3.10 


♦ 




NA 


n 10 

V . i V 






♦ 


0 . 64 




NT 




0.43 




NT 




A AAA 

0.940 




NT 




3 40 








0.19 


+ 




NA 


2.30 


NA 




NA 


1 . 10 




NT 




7 . 2U 














NA 






NT 




4 . »U 






NA 


0 . JU 






NA 


3 . 00 






NA 


1.20 




NT 




5.00 




NT 




9.20 




NT 




3 .70 






NA 


0.620 


4 




NA 


rt lift 


♦ 




NA 


0 . 350 


* 




NA 


1.10 


♦ 




NA 


2.50 


♦ 




NA 


2.80 




NT 




6.50 






NA 
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T«bla 20 (continued) 



Angiettni in XI Antihyptrttnsivs 
Ftceptor Ef facts in Banal 







Bindina 


Hvoertentiv* R*t t 






1C S0 


Intravenous Oral 




fx. NO. 


ftunolar* 






74 


(trans compound) 


3.90 




NA 




(cis compound) 


4.50 




NA 


75 


(sodium call) 


7.40 


♦ 


+ 


76 


(sodium salt) 


2.70 


♦ 


NA 


77 


(6odium salt) 


5.70 


KA 


NA 


78 


(sodiure salt) 


8.00 


♦ 


♦ 


79 


(sodium salt) 


0.50 




NA 


80 


(sodium salt) 


0.50 


♦ 


♦ 


81 


(6 odium salt) 


0.57 


NA 


NA 


82 




6.10 




NT. 


83 




6.40 




NT 


85 




0.49 


♦ 


♦ 


86 




2.90 


♦ 


NA 


8? 




2.50 




NT 


88 




1.30 




♦ 


89 




0.039 


♦ 


♦ 


90 


( E Od i UJTI Edit) 


0.020 




♦ 


91 




0.26 


4 ■' 


NA 


92 




0.062 






93 




0.89 


♦ 


NA 


94 




0.280 


♦ 


♦ 


95 




1.20 


♦ 


NA 


96 




1.10 




NT 


97 




0.270 


* 


NA 


96 


(sodium salt) 


0.099 


♦ 


4- 
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99 

100 
102 
105 
106 
107 
108 
109 

110 

113 

11« 

115 

116 

117 

lie 

121 

123 

124 

125 

126 

127 

128 

129 

130 

132 

134 

135 

141 
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jabit 30 (continued) 

Angiotensin II Antihypertensive 
p.cepter • Effect* in tenel 



,C 50 



- 1134 



0.010 

0.090 

0.061 

0.680 

1.90 

1.70 

0.160 

0.98 

1.30 

0.020 

0.050 

0.43 

0.26 

0.89 

0.089 

0.330 

5.60 

1 .80 

0.650 

0.340 

0.150 

0.08 

0.330 

0.470 

0.020 

0.180 

1.30 

0 . 1 ' ~ 
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Intravenous Oral 

activity 1 teilylsvi 

♦ ♦ 

♦ ♦ 

♦ ♦ 

♦ ♦ 

NT 

♦ ♦ 

♦ ♦ 



NT 





♦ 




♦ 


♦ 


♦ 




* 


♦ 


♦ 


♦ 


♦ 


♦ 


NA 


4 


NA 


4 


♦ 


♦ 




♦ 




4 




4 


♦ 


♦ 


4 


4 


4 




4 


4 


4 


4 


4 



2t2 

T* bi« 20 (continued) 





Ftctpter 


Efftett la 


Btfial 




Hindi no 


Hvoerttnfivt tatt 




IC 50 
f V »olar> 


Intrtvtnovt 


Oral 




Activity 1 


Activity 2 


f*. No. 

■i A A 

*** 


0.083 




♦ 


148 (100 lure mm li/ 


0.200 




♦ 


149 (soalUBi iiiv; 


0.450 


♦ 


♦ 


150 (lOQlun SflAW 


. 0.200 


♦ 


♦ 1 


151 (6oaiure caivj 


0.560 




♦ 


152 (SOOlun »aiw 


0.250 


♦ 


♦ 


153 (BOOlXJiti laii j 


0.200 




♦ 


« * A | « .J llIB .lit) 

154 (Eoaiun saiw 


0.60 


♦ 


♦ 


156 


0.060 




i 


160 (600 lulu call/ 


0.120 


♦ 


♦ 


^ it fertAium £ A 1 1. ) 
aV w •> ^owoiwu •» •* * v / 


0.140 


♦ 


♦ 




3.00 


♦ 


NA 


late f e ftl^ { llffl c A 1 t ) 


0.240 


♦ 


NA 


171 (60fli\in> tau j 


0. 600 


♦ 




173 (EO0 lulil so**.; 


0.700 


* 




« n . f^.*A{«^Vft ell t 1 

17 4 (EOOiuni hjij 


0. 300 




NA 


17S (DCHA 6alt) 


1 50 


♦ 


NA 


176 


w • * V W 


- ♦ 


NA 


177 


9 60 




NA 


178 


* • at V 


♦ 


♦ 


179 


a in 


♦ 


NA 


180 


2 90 

a> • 7 W 




NA 


181 


4 .90 


♦ 


NA 


182 


4. 20 


♦ 


NA 


183 


6.30 


♦ 


NA 


»«- 1135 


0.40 


4 


NA 
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20 (COBtiBlitd) 





Angiotensin IX 


Antihypertensive 






Receptor 


Effects la lenal 






Bindino 


HvDtrttntivt 


Rats 






,C 50 
fumolar) 


Intravenous Oral 

Aetivitv 1 Activity 2 


185 




0.400 


♦ 


NA 


192 








HA 


193 




0.31 






194 




1.20 


NT 




195 




0.92 


♦ 




199 




1.80 




lift 


202 (EOdiun 


tali J 


0.160 


♦ 


NA 


203 (sodium 




0.340 




♦ 


204 (sodiure 


e * 1 T > 


1 .90 


♦ 


NA 


205 (6 odium 


..it \ 

9 O 1 W | 


2.50 


NT 




206 (sodium 


• •H t 
B O A w | 


1.40 


m% A 




207 (6odiun> 


C A 1 t ) 


0.15 


♦ 




20B (sodium 


salt) 


0.330 




NA 


209 (sodium 


[all/ 


0.27 


NT 


NA 


215 (6odium 


(•11/ 


0.200 




217 (6odium 


tali.; 


2.70 


NT 




216 (sodium 


salt) 


2.0 


NT 




219 




0. 66 


NT 












223 




5.40 


NT 




224 




5.90 


NT 




227 




0. no 


♦ . 




22 . 




0.530 


NT 




229 




2.10 














2 JU 




1.60 


♦ 












231 




0.076 


NT 












232 




0.510 


♦ 




1 13C 
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7ft >l» 20 (contlm*tfl) 

xn«iettn»in II Antihyptrttnslvt 
Kectptor Efftct* in *«n»l 

tl^na pvetrttntlvt >MI — 

IC $0 intravinout Oral 



0.250 ♦ 

0.072 ♦ 

0.120 ♦ 

0.250 ♦ 

0.270 ♦ 

2.30 ♦ 

0.700 ♦ 

0.630 ♦ 



♦ 



0.600 ♦ 

0.064 ♦ Kh 

O.lbO ♦ NA 

0.110 ♦ ' 

0.120 ♦ NA 

0.110 ♦ NA 

0.092 ♦ 

0.170 ♦ 

0.270 ♦ i 

0.200 1,7 

0.088 4 

0.120 ♦ 

0.110 NT 



NA 
NA 



NA 
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1 significant decrease in blood pressure at 
10 »g/*g or less 

2 significant decrease in blood pressure at 
loo ag/kg or lots 

na - Not active at 100 «g/kg dosage adainiatered. 
Although .any of tht co.pound. tested vera not 
active orally. they vere activa 
Jnlrlvenouely! A f*v compound. (Examples 10. 
Si. S9. 77 end il) «id not product « 
significant decrease in blood pressure at 10 
ig/kg intravenously, but did produce eo.e 
decrease at that level, and it it expected 
that they would! be active intravenously at a 
higher dosage, e.g.. 30 »g/kg. 

NT - Not tested. 
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The compounds of this invention can be administered for 
ihi treatment of hypertension eccordlni to the invention by any 
stant that effects contact of tht aetlve lmredlent compound 
vlth the ilti of action in tha body of a warm-blooded animal. 
For axasple, administration can ba parenteral, i.o., 
eubeutanaous, Intravenouti intramuscular, or intra peritoneal. 
Alternatively, or concurrently, in tome eaaet administration 
can be by tha oral rout*. 

Tht compounds can ba administered by any conventional 
Jtans available for use in conjunction with pharmaceutical!, 
either at individual thtraptutlc asents or in a combination of 
therapeutic agents. They can be administered alone, but are 
S.nerelly administered with a pharmaceutical earrler aelectad 
on the basis of the chosen route of administration and standard 
pharmaceutical practice. 

for the purpose of this disclosure, a warm-blooded animal 
is a member of the animal kingdom possessed of a homeostatie 
mechanism and includes mammals and birds. 

The dosase administered will be dependent on the age. 
health and weight of the recipient, the extant of disease, kind 
of concurrent treatment, if any. frequency of treatment and the 
nature of the affect desired. Usually, a dally dosage of 
active Ingredient compound will be from about 1-500 milligrams 
per day. Ordinarily, from 10 to 100 mllllsrams per day in one 
or more applications is affective to obtain desired results. 
These dosages are the effective amounts both for treatment of 
hypertension and for traUent of eon R estlve heart failure, 
i.e.. for towerlns blood pressure and for correcting the 
hemodynamic burden on the heart to relieve the congestion. 

The active ingredient can be administered orally in eolld 
dorate forms, auch as capsules, tablets, and powders, or in 
liquid dosase forms, auch as elixirs syrups, and suspensions. 
It can also be administered parenterally . in sterile liquid 
dosage forms. 

- i»3o 88015687 
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Celatin capsules contain tht active ingredient 
and powdered carriers, such *« lactose, starch, 
cellulose derivatives, magnesium stesrate. stearic 
acid, and the like. Similar diluentt can be used to 
mafce compressed tablets. Both tablets and capsulas 
can be manufactured as sustained release product* to 
provide for continuous release of medication over a 
period of hours. Compressed tablets can be sugar 
coated or film coated to mask any unpleasant taste and 
protect the tablet from the atmosphere, or enteric 
coated for selective disintegration in the gastro- 
intestinal tract. 

Liquid dosage for»6 for oral administration can 
contain coloring and flavoring to increase patient 

acceptance. 

In general, water, a suitable oil. saline, 
aqueous dextrose (glucose), and related sugar 
solutions and glycols such as propylene glycol or 
polyethylene glycols are suitable carriers for 
parenteral solutions. Solutions for parenteral 
administration preferably contain a water soluble salt 
of the active ingredient, suitable stabilizing agents, 
and if necessary, buffer substances. Antiexidi2ing 
agents such as sodium bisulfite, sodium sulfite, or 
ascorbic acid, either alone or combined, are suitable 
stabilizing agents. Also used are-citric acid and its 
salts and sodium EDTA. In addition, parenteral solu- 
tions can contain preservatives, such as benzalkonium 
chloride, methyl- or propylparaben, and chlorobutanol . 

Suitable pharmaceutical carriers are described 
in FemjnfllQILL* Pharmaceutical Sciences. A. Osol. a 
standard reference text in this field. 

Useful pharmaceutical dosage-forms for admini- 
stration of the compounds of this invention can be 
illustrated as follows: 

- ii4o 88015687 



csptuies 

A large number of unit capsules art prepared by 
filling standard two-piece hard gelatin capsules t4C b 
with 100 milligram of powdered active ingredient, iso 
Milligrams of lactose. 50 milligrams of cellulose, and 
6 milligrams magnesium atearate. . . 

Soft Gelatin Capsules 

A mixture of active ingredient in a digestible 
oil such as soybean oil, cottonseed oil or olive oil 
is prepared and injected by aeans of a positive 
displacement pump into gelatin to form soft gelatin 
capsules containing 100 milligrams of the active 
ingredient. The capsules are washed and dried. 

Tablets 

A large number of tablets are prepared by 
conventional procedures so that the dosage unit is 
100 milligrams of active ingredient. 0.2 milligrams of 
colloidal silicon dioxide. 5 milligrams of magnesium 
stearate. 275 milligrams of microcrystall ine cellulose. 
11 milligrams of starch and 98.6 milligrams of lactose. 
Appropriate coatings may be applied to increase palat- 
ability or delay absorption. 

Injectable 

A parenteral composition suitable for 
administration by injection is prepared by stirring 
1.5% by weight of active ingredient in 10\ by volume 
propylene glycol. The solution is made to volume with 
water for injection and sterilized. 

Suspension 

An aqueous suspension iE prepared for oral 
administration so that each 5 milliliters contain 
100 milligrams of finely divided active ingredient. 
100 milligrams of sodiua carboxymethyl cellulose. 5 
milligrams of sodium benzoate. 1.0 grams of sorbitol 
solution. U.S. P.. and 0.025 milliliters of vanillin. 
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CLAIMS: 

1. An antihypertensive compound of tht fornult: 



10 



N -i^R* 



(CH a ), 




IS 



vher e i n 



(I) 



20 



2b 



R 1 is -4-C0 2 H: -«-C0 2 R 9 ; -O-S-OH; -S0 3 H. 

OH 

O O 

y >C(CF,),OH: -O-P-OH; -PO H; -NHP-OH; 
3 2 , J < 

OH OH 
4-NHS0 2 CH 3 : -4-NHS0 2 CF 3 : -CONHOR 12 * 
OH O 



K-N 



F OH 



30 



B 



.13 



3S 



1142 R 88 B 015687 



F F 



-«-*-C >f : 




2»0 



V £90 O I U 




4 4 -COKKIiHSOjCr jt 4 -COKHCHCHjC^H j (1-t. — »S 



4- CO 



C0 2 H 




F 2 iB H: Cl: Br: I: F: no 2 : alkyl of 1 to 4 carbon 

atoms: acyloxy of 1 to 4 carbon atoms: alkoxy of 1 to 4 
carbon atoms: COjH; CO^ 9 : NH50 2 CH 3 : NHSOjCFj : 

conhop 12 : so 2 nh 2 : : aryl: or f * ryl: 

H 

F 3 is H: Cl. Br. 1 or F: alKyl of 1 to 4 carbon 

atoms or alkoxy of 1 to 4 carbon atoms: 
B* is CN. _N0 2 or COjR : 

is H . alkyl of 1 to. 6 carbon atoms, cycloalkyl of 

3 to €> carton atoms, alkenyl or 

a'>ynyl of 2 to 4 carbon atoms: 

88015687 
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2tl 

* is alkyl of 2 to 10 carbon eto»«, alkanyl or 
alkynyl of 3 to 10 carbon atoas or the ease groups 
substituted with F or COjR 14 : cycloalkyl ©f 1 
to 8 carbon atoms, cycloalkylalkyl . of 4 to 10 
carbon atons: cycloalkylalkenyl or 
cyeloalkylalkynyl of 5 to 10 carbon atoms; 
(CH 2 ) B Z(CH 2 ) B R 5 optionally substituted 
with r or C0 2 R 14 ; benzyl or btnzyl substituted 
on the phenyl ring with 1 or 2 halogens, alkoxy of 
1 to 4 carbon atoms, alkyl of 1 to 4 carbon atoms 
or nitro: 

7 is H. F. CI. Br. I. N0 2 . CP 3 or CN; 

8 is H. CN. alkyl of 1 to 10 carbon atoms, alktnyl 
of 3 to 10 carbon atoms, or the sane groups 
substituted with 7; phenylalkenyl wherein the 
aliphatic portion is 2 to 6 carbon atoms: 
-(CH 2 ) in -imiflazol-l-yl: -(CH 2 > B -1.2 . 3- 
triazolyl optionally substituted with one or two 
groups selected from C0 2 CH 3 or alkyl of 1 to 4 
carbon atons: - (CH 2 ^-tetrazolyl : 

0 

-icH 2 ) n oF n : -(CH 2 ) n ocF 14 : -(CH 2 ) n SR 15 : 

R 14 O O 

-CH-CH(CH 2 ) 6 CHOR 15 ; -CH-CHICH^CR 16 ; -CR 16 ; 

o 

M 

-CH-CH(CH 2 ) 6 OCR 11 : 

o y 

(CH 2 ) n CR 16 : -(CH 2 ) n OCNHR 10 : 

o 

11" 10 11 
- ( CII 2 ) n NR CNHfi u ; - ( CH 2 ) n NR S0 2 

• »»" 88015687 
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(CH.) -CH-COR : 
CH, 



11" 10 
(CH 2 ) n NR 11 COR : 
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Y 

(CH 2 ) n NR n CR ?0 : -ichjj: -(ch^ono^ -ch 2 n 3 ; 




9 • " 21 I 

R is -ch-ocr : 

F 10 .i6 alkyl of 1 to 6 carbon atoms or perfluoro- 
10 alkyl of 1 to 6 carbon atoms. 1-adamantyl . 1-naphthyl. 

l-(l-naphthyl)ethyl. or (CH 2 ) p C fc H 5 : 
R 11 is H. alkyl of 1 to 6 carbon atoms, cyclo- 

alkyl of 3 to 6 carbon atoms, phenyl or 

benzyl: 

1S R 12 is H. methyl or benzyl: 

r 13 is -co 2 h: -co 2 r 9 : -ch 2 co 2 h. -ch 2 co 2 r 9 : 
o o o 

-o-s-OH: -o-p-oh; -so 3 h: -nhp-oh 

OH OH OH 

-po 3 h: -c(CF 3 ) 2 oh: -nhso 2 ch 3 : -nhso 2 cp 3 : -nhcocp 3 : 

OH O N-R 

-conhor 12 : -so 2 nh 2 : _£__p_ 0H . A Jit : 



20 



i ,T OH • 

E J1 



2b 



-CH. 



30 K-W 



A H f : -conh'V n: -conhnhso 2 cp 3 : 
w K 



NH 



i 
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21) 

R 14 is H. alkyl or perfluoroalkyl of 1 to • 
carbon atoms, cycloalkyl of 3 to 4 carbon 
atoms, phenyl or benzyl: 

R ls is H. alkyl or 1 to 6 carbon atoms, cyclo- 
alkyl of 3 to 6 carbon atoms, phenyl, btnzyl. 
acyl of 1 to 4 carbon atoms, phenacyl; 

R 16 is H. alkyl of 1 to 6 carbon atoms, cyclo- 
alkyl of 3 to 6 carbon atoms. ( CH 2 *p C 6 H 5» 
OR 17 , or NR 18 * 1 ': 

R 1 ! 7 is H. alkyl of 1 to « carbon atons. cyclo- 
alkyl of 3 to 6 carbon atons. phenyl or benzyl: 

R 18 and R 19 independently are H. alkyl of 1 to 4 
carbon atons. phenyl, btnzyl. a-aethylbenzyl. 
or taken together form a ring of the formula 

V./ 

0 is NR 20 . O or CH 2 : 

r 20 is h alkyl of 1-4 carbon atoms, or phenyl: 

2223 

r 21 is alkyl of 1 to 6 carbon atoms. -NR R •, 
or -CHCH 2 C0 2 CH 3 : 
NH 2 

R 22 and R 23 independently are H. alkyl of 1 to 6 
carbon atoms, benzyl, or are taken together 
as (CH 2 ) U where \i is 3-6: 

R 24 is H. CH 3 or -C fc H 5 : 

R 2S is NR 27 P 2B . OR 28 . KHCONH 2 . KHCSKHj. 

-khso 2 -Q-ch 3 or -K«o 2 -£3: 

r 26 is hydrogen, alkyl with from l to 6 carbon 
atoms, benzyl, or allyl: 
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3,4 

t 27 and R 2B »rt independently hydrogen. «Uyl 
with fron 1 to 5 carbon »to»i, or phenyl: 

t 29 and R 30 are independently alkyl of l-« 

carbon atons or taken together oro -(CH ? ) q -; 

t 3X is H. •lkyl of 1 to 4 carbon atom. -CH 2 CH-CH 2 
or -ch 2 c 6 h 4 f 32 : 

i* 7 it H, N0 2 . NK 2 . OH or OCH 3 : 

l is a carbon-carbon tingle bond. -CO-. -O-. -S-. 
-NH-. -N- . -CON- . -NCO-. -OCHj-. -CHjO-. 

i" R 23 «" 

-SCH 2 -. -CH 2 S-. -NHC(R 27 )(R 28 ). -NR 23 S0 2 - 

-S0 2 NR 23 -. -C(R 27 )(R 28 )NH-. -CH-CH-. -CF-CP- 



-CH-CF-. -CF-CH-. -CH 2 CH 2 -. -CF 2 CF 2 



-A- 



OR 
-CH 



14 



OCOR 
-CH- 



17 



NR 
-C 



2S 



y is o or S: 

2 is O. NR 11 . 

in is l to s : 
n is l to 10: 
p it 0 to 3 
q is 2 to 3 
r is 0 to 2 
s is 0 to S 
t i6 0 or 1 



or S ; 



R 2, 0 



or 



OR 



30 



and pharmaceutical^ acceptable salts of these 

compounds ; 

provided that: 

(1) the R 1 group is not in the ortho position 
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r 

(2) when R 1 is jJf % . X i« • «inglt bond. 



p.' 



and K 13 is C0 2 H. or • then R 13 »ust 



B 




a single bond, then R 13 must be ortho except 
when X - NR 23 CO and R 13 is NHSO^ or 
NUSO CH 3 . then R 13 must be ortho or. roeta: 

(4 ) whenV is «-C0 2 H or a Bait thereof. R 6 cannot 
be S-alKyl: 

( 5) vhen R 1 is «-C0 2 H or a salt thereof, 
the substituent on the ^-position of the 
imidazole cannot be CH 2 OH. CH 2 OCOCH 3 . or 
CH 2 C0 2 H: 



. X is -OCH 2 -. 
r 13 is 2-C0 2 H. and R 7 is H then R 6 is not 
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cr,so 2 KN 

(?) when R 1 it -CONH-£*). and p' it n-heiyl thtn 
r7 4n< j rB *r« not both hydrogtn; 
CrjSOjKN 

(8) when P 1 it -NHCO-^). R 6 i« '.ot methoxy- 
benzyl. 

(9) the R 6 group It not -CKCH 2 CH 2 CH 3 or CHjOH. 

F 

2. A compound of claim 1 having the formula: 




(II) 



Wherein 




is alkyl of 3 to 10 carbon atoms, alkenyl of 
3 to 10 carbon atoms, alkyhyl of 3 to 10 carbon 
atoms, cycloalkyl of 3 to 8 carbon atoms, benzyl 
substituted on the phenyl ring with up to two 
groups selected from alkoxy of 1 to 4 carbon atoms 
halogen, alkyl of 1 to 4 carbon atoms, and nitro: 
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R* is phrnylaUtnyl whtrsin tbt aliphatic portion 
is 2 to 4 carbon *to»s, -(CHj^-ialdatol-l-yl , 
- (CH 2 ) B -1 .2. 3-t riaiolyl optionally substi- 
tuted with on* or two groups stltcttd fros> 
C0 2 CH } or «lkyl of X to 4 carbon atoms. 

O 

lC» 2 ) |n -tetra2oiyl. -(CH 2 > ft OR U : -(CH 2 > n OCR 14 ; 

o R 
-CH.CH(CH 2 ) 6 CR 16 . -CH.CH(CH 2 ) g CHOR 15 : 

O O 
-(CH 2 ) n CR 16 : -(CH 2 ) n NHCOR 10 ; -(CH 2 ) n NHS0 2 R 10 ; 



(CH_) F; -CR 
l m 



O 

16. 



R 13 ' 



is -co 2 H. -co 2 R . nhso 2 cf 3 : and Jl^ * : 



K 



t 16 is H alKyl of 1 to 5 carbon atoms. OR 17 , or 

nr 18 R 19 : 



X is carbon-carbon single bond. -CO-. -CON- . 

R 23 

-CH,CH.-. -NCO-. -OCH,-. -CHjO- . -0-. -SCHj-. 
2 -23 

-CH 2 S-. -NHCH 2 -. -CH 2 NH- or -CH.CH-: and 



pharmaceutical^ acceptable salts of these 
compounds . 
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3. A compound of cltla 2 vhtrtin: 
2 it H. »lkyl of 1 to 4 carbon «to»t. halogtn, 

or alkoxy of 1 to 4 carbon ato»t: 
* it «lkyl. *Utnyl or alkynyl of J to 7 eirbon •tout 
7 it H. CI. Br. I or Cf,: 



O * 14 

8 is -(CH 2 > n OR 11 : -(CH 2 ) b ocr 14 : -ch.ch-chor 15 : 
o o 
.(ch 2 ) ib cr 16 : -ch 2 nhcor 10 : 

-CCH 2 ) w nhso 2 r 10 : , CH £V : or -cor": 

2 H 

10 is CFj. alkyl of 1 to 6 carbon atoms or 
phenyl : 

r 11 is H. or alkyl of 1 to 4 carbon atoms: 
r 13 is co 2 h: co 2 ch 2 ococ(CH 3 ) 3 : nhso 2 cp 3 



H 

R 14 is H. or alkyl of 1 to 4 carbon atoms: 
r 1S is H. alkyl of 1 to 4 carbon atoms, or 

acyl of 1 to 4 carbon atoms: 
R 16 is H. alkyl of 1 to S carbon atoms: OR : or 



NO: 
V_/ 

m is 1 to 5: 

X . single bond. -0-: -CO-: -NHCO-: or -OCH 2 -: ana 
pharmaceutical^ acceptable salts. 
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10 



15 



20 



2S 



30 



3S 
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4. The ccnvounds of clatow 1 to 3. •elnctnA frrm 2-&ityl-4-cMoro»V 
l(2'-(lH-tetraxol-Wl>biphenyl-4-yl)»tthyl]-S- 

(hydroxymethyl)inidaiole. ©r « pharnaetuticmy 

Acceptable salt thereof,. 

2-Butyl-4-chloro- 
l-[(2'-carboxybiphenyl-4-yl)nttbyl]-5-(bydroxy»ethyi>- 
iiridaxole. or a pharmaceutical^ acceptable »alt 
thereof. 

I 

2-Butyl-4-chloro-l- 
t(2'-carboxybiphenyl-4-yl)»ethyl1-5-t(Bethoxycarbonyl)- 
aninon>ethyl]imida2olc. or a pharmaceutical^ 
acceptable salt thereof. 

i 

2-Butyl-4-ehloro-l- 
l(2'-carboxybiphenyl-4-yl)Bethyl]-5-t(propoxycarbonyl)- 
aminomethylUmidazole. or a pharnaceutically 
acceptable 6alt thereof, 

2 -Butyl -4 -chl or o-l- 
l (2 • -car boxybi phenyl -«-yl>n>ethyl) inidazole-5- 
carboxaldehyde. or a pharnaceutically acceptable salt 

thereof . 

2-Butyl-l-l (2'- 
carboxybiphenyl-«-yl)n>ethynin.idaiole-5-carboxaldehyde. 

or a pharmaceutically acceptable salt thereof, 

2-(lE-Butenyl)-«- 
chloro-l-t(2'-carboxybiphenyl-4 T yl)nethyn-5- 
Chydroxy»ethyl)i»id«olt. or a pharnaceutically 
acceptable salt thereof 
1152 
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2-(lE-8ut#nyl)-4- 
cfcloro-l-KJ'-catboxybiphtnyl-l-yDmttbyDiBidaxelt-*- 
earboxaldebydt. or * pharmaceutical^ acceptable salt 
thereof, 

5 

2-propyl-4-cblcro- 
1-12 •-(iH-tetrazol-5-yl>bipbenyl-4-yl)ttethyl 1-5- 
(hydroxynethynimidaiole. or a pharmaceutical^ 
acceptable salt thereof. 

10 

2-propyl-4-chloro- 
l-t2 , -llH-tetra2ol-5-yl)biphenyl-4-yl)aethyl]iBiaazole- 
5-carboxaldehyde. or a pharmaceutical^ acceptable 
salt thereof. 

15 

2-butyl-4-chloro- 
1-12 »-(lH-tetra20l -5-yl)biphenyl-4-yl)me thy 1 ) imidazole- 
5-carboxaldehyde. or a pharmaceutical^ acceptable 
salt thereof, 

20 

2-(lE-butenyl)-4- 
ehloro-l-l2 , -(lH-tetraiol-5-yl)biphenyl-«-yl)»ethyl]- 
S-hydroxymethyl)imida2ole. or a pharmaceutical^ 
acceptable salt thereof. and 

2S 

2-(lE-butenyl)-4- 
chlor 0-1-12' -UH-tetra2ol-5-y l)bipheny 1-4 -yl)»ethyll - 
iwida2ole-5-carboxaldehyde. or a pharmaceutical^ 
acceptable salt thereof. 

30 

5 . A pharmaceutical composition comprising a 
pharmaceutical^ suitable carrier and at least one com- 
po:ftirt of Claims 1 to 4 . »• 
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5 



10 



IS 



6 . A process for the preparation of a compound of claims 
1 to 4 ' wherein r is 1 which comprises contacting 
*n imidazole derivative of Fornula ^vith a benzyl 
derivative of formula 2 in a solvent in the presence 
cf a base for about l'to about 10 hours at a 
lfr; , tra ture in the range of about 20-C to the reflux 
20 itrreraiure of the solvent to form a benzylimidazole 
of Forr.ula 3: 



s 




30 
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,02 

whtraln tach of I*. * 2 t * 7 . 

is stable under tht reaction conditions and it a group 
as defined in claim 1 or an intermediate or protected 
form thertof which can bt transformed to such a group 
and whertin X 1 it halogen, p-toluenasulf onylery or 
mtthylsulfonyloxy: and thereafter as necessary 
transforming aaid intermediate or protactad foras of 
the R groups to B groups as defined in claia 1. 

7. Process of claia 6 wherein coapounds 1 and 
2 ere contacted in the presence of a base selected 
from the group consisting of a metal hydride. KH. a 
metal allcoxide. MOR. sodium carbonate, potassiua 
carbonate, triethylamine and pyridine, in a dipolar 
aprotic solvent or. where the base is MOR. the solvent 
can be an alcohol. ROH. where H is lithium. 1 sodium or 
potassium and R is methyl, ethyl or t-butyl. 



20 




2S 



30 



X is a carbon-carbon single bond. -CO-. -0-. -S-. or 
-NH-: 

R 2 and R 3 are each independently H. CI. Br. I. 

CO R 14 . F. N0 2 . alkyl of 1 to 4 carbon atoms. 

alkoxy of 1 to 4 carbon atoms, aryl or furyl: 
R 6 ard R 7 are as defined in claim 20: 
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R* it alkyl of 1 to 10 c«rbon atoms or alkenyl of 
3 to 10 carbon atoms, or the same groups substituted 
with P; phenylalkenyl wherein the aliphatic portion 
is 2 to « carbon atoms: -(CH 2 ) n OR 11 : 
-(CH 2 > n 8R X *: or -iCH 2 ) n CN: 

r 11 is «s defined in Claim 20: 

R 13 is C0 2 R 14 . CN. N0 2 . trialkyltin tttraxole. 
or trityltetraiole: and 

r 14 and R 15 are as defined in Claim 20. 

| 9. Process of Claire 8 wherein R 13 is 
-CO R 14 and the product of Formula is contacted 
with an alkali in an aqueous alcoholic solvent or 
with CP 3 C0 2 H at a temperature in the range of 
about 20-C to the reflux temperature of the solvent 
for about l-2fl hours, followed by adjustment of the 
pH of the mixture to a value in the range of 3 to 7. 
to convert the product to the corresponding product 
wherein R 13 is -COjH. 



20 



2S 



30 



10. Process of Claim 9 wherein at least one 

1 



of R 2 . R 3 or R 13 in Pormula 1^ is -C0 2 R 14 
and is converted to -C0 2 H. 

1 4 

11. Process of Claim 9 wherein R is 
t-butyl and the reaction is conducted in CPjCOjH. 

12. Process of Claim 8 wherein R 13 i6 -CN 



and the product of Formula^ is contacted with (i) a 
Btrong acid at reflux temperature of the solvent for 
about 2-96 hours or (ii) a strong alkali in an 
alcohol solvent at a temperature in the range of 
about 20»C and the reflux temperature of the solvent 
for about 2-96 hours followed by adjustment of the pH 
3i , to about 3-7. or (iii) sulfuric acid followed by acid 
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or alkali, to eonvtrt tht produet to the 
corresponding compound whtttin R 13 is -COjH. 

13. Process of Claim 12 wherein at laast oot 
of R 2 . R 3 or R 13 ia -C0 2 R X4 and la 

cosvartad to -CO^H. 

14. Process of Claim 12 wherein B 8 is 
-(CH 2 ) n CN and is convartad to -(CH 2 ) ft C0 2 H. 
or is -(CH 2 ) n OR 11 and ia convartad to 

(CH 2 ) n OH when R 13 is converted to -C0 2 H. 

15. Process of Claim 8 wherein R 13 is -CN 
and the product of Formula J), is contacted with a 
mixture of equiaolar amounts of sodium azid.e and 
ammonium chloride in a polar aprotic solvent at a 
temperature in the range of about 30»C to. the reflux 
temperature of the solvent, for about 1 hour to 10 
days, to convert the product to the corresponding 
compound wherein R 13 is 5-tetrazolyl . 

16. Process of Claim 15 wherein R is 
-(CH 2 )CN and is converted to -(CH 2 ) B -tetra2olyl 
when R 13 is converted to 5-tetra2olyl . 

17. Method of Claim 8 wherein R 13 is -CN 
and the product of Formula is reacted with 
trialKyltin azide or triaryltin azide followed by 
acidic or basic hydrolysis to convert the product to 
tf»e corresponding compound wherein R 13 is 
5-tetrazolyl . 

18. ProceBB of Claim 17 wherein R is 
_ ( CH 2 ) n CN and is converted to - (CH 2 ) B -tetraxolyl when 
r 13 is conver ted to S-tetrazolyl . 
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19. Froctst of Claia 6 wherein « 15 it 
-N0 2 and tht product or Poraula^is eontacttd with 
* rtducing agent to form a tteond inttraediatt of 
Foraula^in which R 13 it NH^, and tht lattar it 
5 contacted with an anhydride <CH a 60 2 ) 2 o or 

(cr a so 2 ) 2 0 or a chloride CHjSOjCl or CFjSOjCl of 
tulfonic acid in a solvent to produce a conpound in 
Which R 13 is -KHS0 2 CH 3 ©r -NHSOjCPj. 

10 20. Process of Claia 19 wherein at ltast one I 

of R 2 . R 3 . or R 13 is -N0 2 and is converted to 

-NHS0 2 CH 3 or -NHSOjCPj. 

21. Process of Claia 9 or 12 wherein the 

15 compound of Pormula ^with R 13 »C0 2 H either 

.(a) is contacted with about 1-4 

equivalents of thionyl chloride in excess thionyl 

chloride or another solvent at a temperature in the 

range of about 20 # C to the reflux temperature of the 

20 solvent for a period of about 5 minutes to about 2 

hours to form an intermediate of Formula 3 wherein 
1 3 

F i6 COC1. and the latter i6 contacted with about 

2-10 equivalents of hydroxylamine derivative 
12 

H NOR in excess hydroxylamine derivative 
12 

2s H 2 NOR or other solvent, at a temperature in the 

range of about 2S-80 , C for about 2-18 hours, or 

(b) is contacted the hydroxylamine 
12 

derivative H^NOR . dicyclohexylcarbodiimide and 
1-hydroxybenzotriazole in a solvent at a temperature 
30 in the range of about 0-30*0 for about 1-24 hours; 

to provide a compound in which R 13 



3S 



is CONHOR 12 . 
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22. process of Clain 6 vhtrtln: I 1 U 



•4-X 





X is a carbon-carbon single bond. -CO-. -0-. -S-. or 

-NH-: , 
R 2 . R 3 . R 6 «nd R 7 are as defined in Claim 15: 

and . . • 

R 8 i. (CH^OR 11 . (CH 2 ) n OCOR . 
(CH 2 ) n CH(OH)R 16 . (CH 2 > n COR 
(CH 2 )_C1. (CH 2 ) n CN. CHO. 

I 

23. Process of Claim 22 wherein R 8 is 
(CH ) OH and the product of Formula ^ ** 
con?a?ted with an alcohol R 1X OH in the anhydrous 

. state in the presence of a strong acid or a Lewis 
acid, followed by saponification of any COjR 
groups concomitantly formed or present in 
intermediate 3. to form the corresponding compound of 
Formula 3 wherein R 8 is (CH^OR 11 and R 
is not H. 

24. Process of Claim 22 wherein R B is 
(CH ) OR 11 and R 11 is not H and the product 

of Formula 3 is contacted with an aqueous acidic 
medium at a~temperature in the range of about 25-C 
and the reflux temperature of the solvent for a 
period of about 0.5-2« hours to form the 
corresponding compound of Formula^wherein R is 
(CH 2 ) n OH. 
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2b. process of Claim 22 wherein « f It 
(CH„) OH and the product of Formula 3 is 
contacted with 

(a) a carboxylic acid anhydrids 
<R 14 CO) 2 o or chloride R 14 COCl in a advent in 
presence of a base at a teaperaturs in the range of 
about 0«C and the reflux temperature of the solvent 
for about 0.5-24 hours or 

(b) a carboxylic acid R 14 C0 2 H under 
anhydrous conditions in pretence of a strong acid or 
'Lewis acid at about O*-100«C for about 0.5 to 24 
hours, to form the corresponding compound in which 
R 8 is (CH 2 ) n OCOR 14 . 

26. Process of Claim 22 wherein R 8 is 
(CH ) OCOR 14 and the product of Formula j^is 
contacted with aqueous acid or alkali to form the 
corresponding compound wherein R 8 is (CH,) n OH. 

27 Process of Claim 22 wherein R 8 is 
(CH ) OH and the product of Formula ji^is 
contacted with an oxidizing agent at a temperature of 
about 2S-4S"C for about 1-200 hours to produce a 
corresponding compound of Formula 3 in which R is 

' (CH ) ,C0R 16 and R 16 is H. 
v 2 n- 1 

8 

28. Process of Claim 22 wherein R is 
(CH ) COR 16 and R 16 is H and the product of 
PorLla 3 is contacted with, an organometallic 
conpound~R 16 P in which P is MgBr or Li in a solvent 
at a temperature in the range of about -7B»C to 100»C 
lor about O.S-24 hours to form a compound of Formula 
3 in which R 8 is (CH_)_CH(OH)R 16 and R 16 is 
. not H. 
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29. process of ClaU22 vbtrtin I* It 

(CH 2 ) n CH(0H)B U and » U H »0t H and tbt 
product of Fornula^is contacted with an oxidising 
agent in a tolvtnt to for* a corresponding compound 
of Foraula J in which R 8 it (CH 2 > n COR and 
B 16 it not IT. 

30. process of Clain 22 wherein R 8 is 
(CH ) COR 16 and R 16 is H and the coapound of 
Foraula 3 is contacted with an oxidizing agent in a 
solvent 'to fora a corresponding coapound of Foraula 
in which R 8 is (CH 2 ) n COR 16 and R 6 is OH. 

31. process of Claim 22 wherein R 8 is 
(CH ) COR 16 and R 16 is OH and the coapound of 
Formula 3 is contacted with thionyl chloride in 
excess oY in another solvent at a teaperature in the 
range of about O-C to the reflux teaperature of the 
solvent for about 5 minutes to about 2« hours to^fora 
a corresponding coapound of Foraula ^ in which R 

is (CH ) COC1 followed by contact of the latter 
with an Smine KHR 1B R 19 in excess or in a solvent 
at tenperatures in the range of about O-C and reflux 
teaperature of the solvent for about 5 minutes to 
about 24 hours to fora a corresponding coapound of 
Formula 3 in which R B is (CH 2 > n CONR R . 

32. process of Claia 22 wherein R 8 is 
(CH ) OR 11 and R 11 is H and the product of 
Formula 3 is contacted with thionyl chloride in 
excess oT in a solvent at a teaperature in the range 
of about 20«C to the reflux teaperature of the 
solvent for about O.S-2« hours to fora an ^ 
intermediate coapound of Formula j^in which R is 



(CH 2 ) n Cl 
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33. Process of CI tin 32 in which to* compound 
of Formula 3 wherein R 1 it (CHj^Cl it 

contaettd with imidasolo. 1.2.3-tria»ol«, 
1.2.4-triazole. totraxolt or phthaliaida in tht . 
pretence of bast in a solvent at tenperaturts in tht 
range of about 55*C to tht reflux ttaparaturt of tbt 
solvent foi about 1-24 hours to produce a 
corresponding compound of Formula £ in which B* is 
(CH 2 ) B -iniidarole. (CH 2 ) B -triaxol«. 
(CH,) -tetrazole or (CH.) -phtnaliaide. 

34. Process of Claim 32 wherein the compound 
of Formula 3 in which R 8 is (CH 2 ) n Cl is 
contacted with sodium or potassium salt of a 
mercaptan R 15 SH in a solvent at a temperature in 
the range of about 25-100'C for about 1-24 hours to 
form a compound of Formula 3 in which R 8 is 

15 

(CH 2 ) n SR A '. 

35. Process of Claim 32 wherein the compound 
of Formula 3 in which R fi is (CH 2 ) n Cl is 
contacted with an alkali metal cyanide in a solvent 
at a temperature in the range of about 20-100-C for 
about 1-24 hours to form a compound of Formula in 
vhich a 8 is (CH 2 ) n CN and the latter compound is 
hydrolyred to the corresponding compound of Formula^ 
in which R B is lCH 2 ) n COR 16 and R 16 is OH. 

36. Process of Claim 32 wherein the compound 
of Formula^ in which R B is (CH^^Cl is 
contacted with the sodium or potassium salt of a 
dialkyl malonate in a solvent at a temperature in the 
range of about 20-100»C for about 0,5-24 hours to 
form a compound of Formula ^ in which R 8 is 

(CH ) CH(CO aUyl) 2 followed by saponification of the 
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latter vlth aqueous alkali at a teaperature is tba 
range of about 2S*C to tba reflux teaperature of the 
aolvent followed by acidification with Mineral acid 
to form a compound of Formula^ in which it 
(CH 2 ) n CH(C0 2 H) 2 followed by beating tbe 
latter to about 120 a C or in dilute mineral acid at 
reflux teaperature to form a product ©f Formula^ in 
whicb R 8 is (CH,) COR 16 and R 16 ia OH. 

37. Process of Clain 22 wherein R* ia 
(CH 2 ) n CN and the coapound of Foraula j^ia 
contacted with sodium axida and ammonium ehloride in 
a solvent at a temperature in the range of about 30*C 
and the reflux temperature of the solvent for about 1 
hour to about 10 days to form a compound of the 
invention in which R 8 is '(CH 2 ) n -tetrarole. 

38. Process of Claim 22 wherein R 8 is -CHO 
and the compound of Formula is contacted with a 
methylene phosphorane (C 6 H 5 ) 3 P-CH(CH 2 ) g CHR 14 OR 15 or 
(C 6 H 5 ) 3 P-CH(CH 2 ) E COR 16 in a solvent at a 
temperature in the range of about 2S»C to the reflux 
temperature of the solvent for about 1-24 hours to 
form a compound of Formula ^3, in whicb R 8 is 
-CH-CHlCH 2 ) 6 CHR 1 *OR 1S or -CH.CH (CHj ) B COR 16 . 

except where R 15 is H and R 16 is OH. and 

optionally then contacting the compound of Formula 3 

in which R 8 is -CH-CH(CH 2 ) B COR 16 with a 

reducing agent in a solvent at a temperature of about 

0*-2S*C for about 0.5-24 hours to form a product of 

Formula 3 in which R 8 is -CH-CH(CH 2 ) 6 CHR 14 OH. 

B 

39. process of. Claim 22 wherein R is 

fCH \ OH and the compound of Formula 3 is 
v 2 m r^/ 
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contacted with a. f luorinating agent Id a advent at • 
temperature in the range of about -J0»C to 25*C for a 
period of about 0.5-24 boura to for» a compound of 
Formula 3 in which R 8 ie (CH 2 ) B F. 

* 40. Process of Cliii 22 wherein tbt compound 

ef formula 3 in which R 8 is CCH 2 > B « la 
contacted wTtb silver nitr.t. in a dipolar aprotic 
.olvent at a temperature in the rang* ef about 

10 2S-80-C for about 1-24 boura to for* a compound of 
Formula 3 in which R 8 is (CH^.ONO,. 

41. Process of Claim 22 wherein R 8 it 
(CH,) OH and the compound of Formula JJ, it 

15 con?ac"ted with an isocyanate of Formula R NCO in a 
eolvent at a temperature in the range of about 2S-C 
to the reflux temperature of the aolvent for a period 
of about 5 minutes to about 24 hours to form a 
compound ef Formula ^ in which R is 

20 (CH 2 ) n OCONHR 10 . 

42. Process of Claim 22 wherein the compound 
in which R 8 is (CH 2 ) n Cl is contacted with an 
amine R 11 ™, in excess amine or another solvent 
for a period of about 1-24 hours at a temperature in 
the range of about O-C to the reflux temperature of 
the solvent to form .^intermediate of Formula^ in 
which R 8 is (CH 2 ) n NHR n . 



2S 
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Process of Claim 22 in which R 8 is 



3b 



( CH ) CI and the compound of Formula £ is 
con'taSted with an alK.li metal a.ifta in an aprotic 
solvent at a temperature in the range of about 
2S eo-C for about 1-24 hours to form a compound of 
Formula 3^n which F 8 is (CH^Nj •»« the 
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latter it contacted with a reducing agent to for* an 
interaediate of Formula J in which B* it 

5 44. Process or Claia 42 or 43 in which ft* U 

(CH 2 ) n KHS 11 or (CM 2 ) n KH 2 and the coapound 
of Formula S^is contacted with a cblcrof oraate of 
Formula R 10 OCOC1 or a sulfonyl derivative of 
Formula » l0 SO 2 Cl. or <R 10 SO 2 )O in a solvent 
10 in the presence of a base at a toaperaturo in the 
range of about 0*C to the reflux temperature of a 
solvent for about 5 ainutes to about 24 hours to fora 
a compound of Formula^ in which ft* is 
-<CH 2 ) n NR U C0 2 R 10 or -(CH^NR^OjR 10 . 

IS 



45. Process of Claim 42 or 43 in which the 

a 

compound of rornula with R equal to 

-(CH,> NHR 11 or (CH ) KH, is contacted 
2 n 2 n i 1Q 

with an isocyanate or isothiocyanate R NCY in a 
20 solvent at a temperature in the range of about 2*»c 
to the reflux temperature of the solvent for about 5 
ainutes to about 24 hour6 to fora a compound of the 
Formula 3 in which R 8 is -{CH,)KR 11 CYNHR 10 . 

25 46. process of Claia 6 wherein R* is N0 2 

R 2 . R 3 . R 6 . B 7 . and R B are as defined in 
Claia 20 in which the compound of Formula 3 wherein 
R is N0 2 is reduced by Beans of iron and acetic 
acid, stannous chloride or hydrogen and palladium to 

30 * compound of Formula 3 wherein R is HH 2 and the 
•latter is reacted with an appropriate acid anhydride 
such as phthalic anhydride or a substituted phthalic 
anhydride in a solvent or with an appropriate acid 
chloride, such as substituted anthranilic acid 

35 chloride in the preserve of aqueous alkali or a base 
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